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ABSTRACT
At th e  p r e s e n t  t im e  t h e r e  i s  no p l a u s i b l e  e x p l a n a t i o n  f o r  
th e  v a r i a t i o n  among v a r i e t i e s  o f  s w e e t  p o t a t o e s  r e l a t i v e  to  s t o r a g e  
a b i l i t y  o f  t h e  e n l a r g e d  r o o t s .  I n f o r m a t i o n  i s  n eed ed  to  d e t e r m i n e  
w h e th e r  th e  c h e m i c a l  make-up or  a n a t o m i c a l  c h a r a c t e r i s t i c s  a r e  a s ­
s o c i a t e d  w i t h  k e e p i n g  q u a l i t y .
E xp er im en ts  were  c o n d u c t e d  to  m easure  t h e  e f f e c t s  o f  d a t e  
o f  w a sh in g  a f t e r  h a r v e s t  on k e e p i n g  q u a l i t y  o f  r o o t s  o f  s e v e r a l  
s w e e t  p o t a t o  v a r i e t i e s  s t o r e d  a t  60 d e g r e e s  F. and i n  common s t o r ­
a g e .  The e f f e c t  o f  r e c u r i n g  on r o o t s  and t h e  f o r m a t i o n  o f  p er id e rm  
t i s s u e  in  r o o t s  o f  s e v e r a l  v a r i e t i e s  was a l s o  s t u d i e d .  S a t u r a t e d  
and u n s a t u r a t e d  f a t t y  a c i d s  were  found  t o  be p r e s e n t  in p e r id e r m  
t i s s u e  o f  r o o t s  o f  a l l  v a r i e t i e s  s t u d i e d .
Sweet  p o t a t o  r o o t s  ( C e n t e n n i a l ,  G o l d r u s h ,  U n i t  I  P o r t o  R ic o ,
L 1 -8 0 )  n o t  w a sh ed ,  o r  washed  o n e ,  60 o r  90 days  a f t e r  h a r v e s t ,  k ep t  
b e s t  and l o s t  l e s s  w e i g h t  a f t e r  s t o r a g e  a t  60 d e g r e e s  F. f o r  f o u r  
months .  Roots  s t o r e d  m  common s t o r a g e  k e p t  b e s t  when n o t  washed  
b u t  cu r e d .
In a d d i t i o n ,  r o o t s  n o t  washed  a f t e r  h a r v e s t  had t h e  l e a s t  
number o f  b r u i s e s .  Roots  washed w i t h i n  10 days  a f t e r  h a r v e s t  had a 
g r e a t e r  number o f  b r u i s e s  than  t h o s e  washed  e i t h e r  3 0 ,  60 o r  90 days  
a f t e r  h a r v e s t .  C o r r e l a t i o n s  i n d i c a t e d  t h a t  r o o t s  w i t h  f e w e r  b r u i s e s
v i i  i
l o s t  l e s s  w e i g h t  than  t h o s e  s e v e r e l y  b r u i s e d .
P er id e r m  t i s s u e  in  r o o t s  o f  L 1 -8 0  i n c r e a s e d  s i g n i f i c a n t l y  
more i n  t h i c k n e s s  than  any o t h e r  v a r i e t y  in  s t o r a g e  a t  60 d e g r e e s  
F. Per id erm  t h i c k n e s s  a l s o  i n c r e a s e d  in  G oldrush  r o o t s  d u r in g  
s t o r a g e  b u t  n o t  as  much as  in  t h o s e  o f  L 1 - 8 0 .  There was no p e r i ­
derm a c t i v i t y  in  e i t h e r  L 1 -80  o r  G o ldr u sh  r o o t s  h e l d  i n  common 
s t o r a g e ,  and th e  p e r i d e r m  was n o t  a c t i v e  m  C e n t e n n i a l  and U n i t  I 
P o r to  Rico  r o o t s  i n  common s t o r a g e  o r  s t o r e d  a t  60 d e g r e e s  F.
I n j u r e d  G oldrush  and L 1 -80  r o o t s  when r e c u r e d  f o r  t e n  days  
u nder  f a v o r a b l e  c o n d i t i o n s  ( 8 2 - 8 4  d e g r e e s  F . ,  w i t h  a r e l a t i v e  humid­
i t y  o f  7 0 -7 5  per  c e n t )  d e v e l o p e d  wound p er id e rm  t i s s u e  around  
b r u i s e d  a r e a s .  Rewashed G o ld r u s h  and L 1 -8 0  r o o t s  d id  n o t  d e v e l o p  
wound p e r id e r m  t i s s u e  n e a r  b r u i s e d  a r e a s  when r e p l a c e d  in  60 de ­
g r e e s  F.  and common s t o r a g e  w i t h o u t  r e c u r i n g .
U s ing  g a s - l i q u i d  chromatography s e v e r a l  s a t u r a t e d  and u n s a t u ­
r a t e d  f a t t y  a c i d s  w ere  i d e n t i f i e d  in  p e r id e r m  t i s s u e  o f  C e n t e n n i a l ,  
G o l d r u s h ,  and U ni t  I P o r to  Rico  r o o t s .  L a u r i e ,  p a l m i t i c  and s t e a r i c  
a c i d s  w ere  found in  abundance  from th e  day o f  h a r v e s t  to 90 days  
a f t e r  h a r v e s t  i n  a i l  t h r e e  v a r i e t i e s  when s t o r e d  a t  60 d e g r e e s  F.
The c o n c e n t r a t i o n  o f  t h e s e  a c i d s  v a r i e d  t h r o u g h o u t  t h e  90 day s t o r ­
age  p e r i o d .  T h is  v a r i a t i o n  i s  b e l i e v e d  to  be c a u s e d  by c e r t a i n  
o x i d a t i v e  s y s t e m s  u s i n g  t h e s e  s a t u r a t e d  a c i d s  a s  enzyme s u b s t r a t e s  
t o  form new compounds.
L i n o l e i c  a c i d  was th e  o n l y  u n s a t u r a t e d  a c i d  p r e s e n t  t h e  day  
o f  h a r v e s t  i n  r o o t s  o f  t h e  v a r i e t i e s  s t u d i e d .  O l e i c  and l i n o l e n i c
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a c i d s  a p p ea red  a t  a i a t e r  d a t e  in  r o o t s  s t o r e d  a t  60 d e g r e e s  F. 
L i n o l e i c  a c i d  a p p e a r s  t o  be th e  p r e c u r s o r  o f  b o t h  i i n o l e n i c  and 
o l e i c  a c i d s .  L i n o l e n i c  forms by o x i d a t i o n  o f  l i n o l e i c ;  o l e i c ,  by 
r e d u c t i o n .  S e v e r a l  compounds b e lo w  t h e  12 ca r b o n  s e r i e s  w e r e  a l s o  
fou n d  b u t  w e r e  n o t  i d e n t i f i e d .
x
INTRODUCTION
The s w e e t  p o t a t o  ( Ipomoea b a t a t a s )  L. i s  a v e r y  im p o r ta n t  
c ro p  in  t r o p i c a l  and s u b - t r o p i c a l  c o u n t r i e s ,  as i n  A f r i c a ,  Japan,  
I n d i a ,  C hina ,  t h e  Malayan A r c h i p e l a g o ,  t h e  P a c i f i c  I s l a n d s ,  t r o p i ­
c a l  A m e r ic a ,  and t h e  s o u t h e r n  p a r t  o f  t h e  U n i ted  S t a t e s .  I t s  prob ­
a b l e  o r i g i n  i s  b e l i e v e d  t o  be t r o p i c a l  America  ( 1 4 ,  15 ,  1 0 8 ) .
S t o r a g e  o f  s w e e t  p o t a t o  r o o t s  i s  e s s e n t i a l  t o  b o t h  t h e  p r o ­
d u c t i o n  and t h e  u t i l i z a t i o n  o f  t h i s  v e g e t a b l e .  S i n c e  t h e  major  
p o r t i o n  o f  t h e  L o u i s i a n a  cro p  i s  h a r v e s t e d  d u r in g  th e  l a t e  summer 
and e a r l y  f a l l ,  s t o r a g e  i s  r e q u i r e d  f o r  a s u p p l y  a t  o t h e r  s e a s o n s .  
One o f  t h e  pr im ary  aims o f  th e  s w e e t  p o t a t o  i n d u s t r y  i s  t o  s t o r e  
s w e e t  p o t a t o e s  d u r in g  t h e  w i n t e r ,  s p r i n g ,  and summer m onths ,  a l l o w ­
i n g  a g r a d u a l  and s t e a d y  f l o w  o f  s w e e t  p o t a t o e s  to  m arket  th r o u g h o u t  
t h e  y e a r .  F u r th e r m o r e ,  p r o p a g a t i o n  o f  t h e  cro p  depends  upon th e  
s t o r a g e  o f  t h e  e n l a r g e d  r o o t s  from a p r e v i o u s  crop  ( 8 0 ,  8 4 ) .
Under f a v o r a b l e  s t o r a g e  c o n d i t i o n s ,  s w e e t  p o t a t o e s  may be  
h e l d  f o r  s i x  months o r  more.  D e t e r i o r a t i o n  d u r in g  s t o r a g e  i s  a t ­
t r i b u t a b l e  t o  many f a c t o r s .  In a d d i t i o n  to  t h e  u n a v o i d a b l e  m etab ­
o l i c  c h a n g e s ,  w a t e r  l o s s ,  d e c a y ,  s p r o u t i n g ,  and c h i l l i n g  i n j u r y  can  
be i m p o r t a n t .  The e n v i r o n m e n t a l  f a c t o r s  e s t a b l i s h i n g  t h e  n a t u r e  and 
e x t e n t  o f  d e t e r i o r a t i o n  a r e  t e m p e r a t u r e ,  r e l a t i v e  h u m i d i t y ,  m e c h a n i ­
c a l  i n j u r y ,  and t h e  p r e s e n c e  o f  r o t - p r o d u c i n g  o r g a n i s m s  ( 8 0 ,  8 4 ) .
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2T h is  i n v e s t i g a t i o n  was u n d e r t a k e n  to  s t u d y  k e e p i n g  q u a l i t y ,  
s u b e r i z a t i o n  and wound p e r i d e r m  f o r m a t i o n ,  as a f f e c t e d  by w a sh in g  
and h a n d l i n g  a t  v a r i o u s  i n t e r v a l s  f o l l o w i n g  h a r v e s t .  The e f f e c t s  
o f  c u r i n g ,  r e c u r i n g  and s t o r a g e  t e m p e r a t u r e  on k e e p i n g  q u a l i t y  
w ere  a l s o  s t u d i e d .
S i n c e  s u b e r i z a t i o n  has been  r e p o r t e d  to  be t h e  r e s u l t  o f  
t h e  o x i d a t i o n  o f  v a r i o u s  t y p e s  o f  o r g a n i c  a c i d s ,  p a r t i c u l a r l y  th e  
u n s a t u r a t e d  f a t t y  a c i d s ,  i t  was d e c i d e d  t h a t  an e f f o r t  s h o u l d  be 
made to  d e t e r m i n e  i f  any f a t t y  a c i d s  w ere  p r e s e n t  i n  p e r id e r m  t i s ­
su e  o f  t h e  s w e e t  p o t a t o  r o o t ,  and i f  s o ,  to  i d e n t i f y  them.
REVIEW OF LITERATURE
How t h e  s w e e t  p o t a t o  (Ipomoea b a t a t a s )  L. , w i t h  i t s  h i g h l y  
p a l a t a b l e  and n u t r i t i o u s  f l e s h y  r o o t s ,  has  e v o l v e d  w i t h i n  t h e  Con- 
v o l v u l a c e a e  f a m i l y  ( m o r n i n g - g l o r y )  i s  s t i l l  v e i l e d  in  m y s t e r y  ( 1 4 ,  
15) .
In p r e h i s t o r i c  t i m e s  t h e  s w e e t  p o t a t o  was u s e d  f o r  f o o d  in  
two w i d e l y  s e p a r a t e d  r e g i o n s  o f  t h e  w o r ld ;  t h e  t r o p i c a l  Am ericas  
and some o f  th e  i s l a n d s  o f  t h e  P a c i f i c .  There  i s  no e v i d e n c e ,  how­
e v e r ,  t h a t  i t  was u s e d  by t h e  p r i m i t i v e  p e o p l e  o f  Europe ,  A s i a ,  
A f r i c a  o r  A u s t r a l i a ,  and i t  was n o t  known t o  t h e  a n c i e n t  c i v i l i ­
z a t i o n s  o f  E g y p t ,  China,  B a b y lo n ,  P e r s i a ,  I n d i a ,  G reece  o r  Rome.
The p e o p l e s  o f  t r o p i c a l  L a t i n  America  were  p r o b a b ly  u s i n g  i t  many 
y e a r s  b e f o r e  t h e  a r r i v a l  o f  t h e  S p a n i s h  e x p l o r e r s .  Columbus found  
th e  n a t i v e s  o f  Cuba u s i n g  s w e e t  p o t a t o e s ,  and l a t e r  S p a n i s h  e x p l o r ­
e r s  found  i t  i n  Mexico  and South  America .  ( 1 4 ) .
I t  i s  p o s s i b l e  t h a t  t h e  s w e e t  p o t a t o  was c a r r i e d  i n t o  tem­
p e r a t e  r e g i o n s  o f  America  by t h e  Mayan I n d i a n s  or  by t h o s e  making  
c o n t a c t  w i t h  them on t r a d i n g  e x p e d i t i o n s .  Sweet p o t a t o e s  w ere  grown  
by V i r g i n i a  c o l o n i s t s  as  e a r l y  as  1648 ,  o n l y  40 y e a r s  a f t e r  t h e  e s ­
t a b l i s h m e n t  o f  t h e  Jamestown s e t t l e m e n t .  The e a r l y  u s e  o f  t h e  s w e e t  
p o t a t o  by t h e  c o l o n i s t s  i s  an i n d i c a t i o n  e i t h e r  t h a t  t h e y  had ready
3
4a c c e s s  t o  t h e  West I n d i e s  o r  t h a t  th ey  had o b t a i n e d  th e  v e g e t a b l e  
from t h e  I n d i a n s .
B o t a n i s t s  c l a s s i i y  t h e  p r e s e n t  day s w e e t  p o t a t o  a s  b e l o n g ­
in g  to  t h e  C o n v o l v u l a c e a e  f a m i l y  to  w h i c h  th e  m o r n i n g - g l o r y  and 
t h e  g i a n t  b indw eed  a l s o  b e l o n g  ( 1 4 ) .  Many b o t a n i s t s  who have made 
a s t u d y  o f  w i l d  s w e e t  p o t a t o e s  s p e c i e s  b e l i e v e  t h a t  Ipomoea t i l i a -  
c e a e  C h o isy  i s  t h e  most  c l o s e l y  r e l a t e d  w i l d  s p e c i e s  from w h i c h  t h e  
c u l t i v a t e d  s w e e t  p o t a t o  may have a r i s e n .  This  p l a n t  grows i n  t r o p i ­
c a l  A m erica .  The u s u a l  c o n c l u s i o n s  to  be drawn from th e  a v a i l a b l e  
i n f o r m a t i o n  i s  t h a t  t h e  s w e e t  p o t a t o  o r i g i n a t e d  from w i l d  p l a n t s  
g r o w in g  i n  t r o p i c a l  America .
No s t o r a g e  p rob lem  e x i s t e d  when t h e  s w e e t  p o t a t o  was grow in g  
i n  i t s  n a t i v e  t r o p i c a l  h a b i t a t  - th e  p o t a t o e s  w ere  dug a s  n e e d e d .
The s w e e t  p o t a t o  s t o r a g e  p r a c t i c e s  o f  t h e  Maori s  o f  New Z e a la n d ,  
e a r l y  i n h a b i t a n t s  o f  a t e m p e r a t e  c l i m a t e ,  have b een  i n  e f f e c t  f o r  
many c e n t u r i e s .  These  p e o p l e  f o l l o w e d  a f i x e d  r i t u a l  when th ey  h a r ­
v e s t e d  and s t o r e d  s w e e t  p o t a t o e s .  Sweet p o t a t o e s  were  dug in  th e  
morning and s t o r e d  in  t h e  a f t e r n o o n .  The Maori s  u sed  w e l l  c o n s t r u c ­
t e d  underground  s t o r a g e s  dug in  th e  s i d e  o f  a h i l l ,  w h ich  was p rob ­
a b l y  t h e  m os t  i m p o r t a n t  b u i l d i n g  i n  t h e  v i l l a g e .  The s t o r a g e  h ou se  
was q u i c k l y  f i l l e d  and t i g h t l y  c l o s e d  w h i c h  u n d o u b t e d ly  f a v o r e d  
c o n d i t i o n s  f o r  c u r i n g .  High r e l a t i v e  h u m id i ty  and a c o m p a r a t i v e l y  
h i g h  t e m p e r a t u r e  w ould  s oon  d e v e l o p  as  a r e s u l t  o f  t h e  r e s p i r a t o r y  
a c t i v i t y  o f  t h e  p o t a t o e s  t h e m s e l v e s .  The Maori i n t r o d u c e d  t h e  
s w e e t  p o t a t o  i n t o  t h e i r  c o u n t r y  from some P o l y n e s i a n  i s l a n d  when
5t h e  c l i m a t e  was s u c h  t h a t  t h e r e  w ere  no s t o r a g e  p r o b le m s ,  and ,  
s i n c e  t h e  p o t a t o  i s  v e r y  e x a c t i n g  i n  i t s  s t o r a g e  r e q u i r e m e n t s ,  i t  
i s  a n o t e w o r t h y  a c c o m p l i s h m e n t  o f  t h e s e  p r i m i t i v e  p e o p l e  t h a t  t h e y  
d e v e l o p e d  a s u c c e s s f u l  method o f  p r e s e r v i n g  t h i s  im p o r t a n t  f o o d  
p l a n t  f o r  s e e d  and f o o d  from one  s e a s o n  t o  t h e  n e x t  ( 1 4 ,  1 5 ) .
E a r l y  l i t e r a t u r e  i n  th e  U n i t e d  S t a t e s  on th e  s t o r i n g  o f  
s w e e t  p o t a t o e s  i s  m eager .  S c a t t e r e d  w r i t i n g s  o f  e a r l y  c o l o n i a l  
t im e s  d e a l i n g  w i t h  t h i s  s u b j e c t  i n d i c a t e  t h a t  i t  was known t h a t  
warm s t o r a g e  i s  n e c e s s a r y  f o r  t h e  s u c c e s s f u l  k e e p i n g  o f  s w e e t  p o t a ­
t o e s .  B e v e r l y  ( 7 ,  1 1 ) ,  i n  h i s  h i s t o r y  o f  V i r g i n i a  w r i t t e n  i n  1705 ,  
makes t h e  f o l l o w i n g  s t a t e m e n t  ab ou t  t h e  s w e e t  p o t a t o ,  " they  a r e  so  
t e n d e r ,  t h a t  i t  i s  v e r y  d i f f i c u l t  t o  p r e s e r v e  them i n  t h e  w i n t e r ,  
f o r  t h e  l e a s t  f r o s t  coming a t  them, r o t s  and d e s t r o y s  them; and 
t h e r e f o r e  p e o p l e  bury 'em u n d e r g r o u n d ,  n e a r  t h e  f i r e  h e a r t h ,  a l l  
t h e  w i n t e r ,  u n t i l  t h e  t im e  comes t h a t  t h e i r  s e e d l i n g  a r e  to  be s e t . "
The Im portance  o f  c u r i n g  s w e e t  p o t a t o e s  was a p p a r e n t l y  r e a l ­
i z e d  lo n g  ago by E u ro p ea n s .  As e a r l y  as  1 5 2 5 -3 5  Oviedo ( 1 4 )  w r o t e ,  
"When t h e  B a t a t a s  a r e  w e l l  c u red  t h e y  have o f t e n  been  c a r r i e d  to  
S pain  when th e  s h i p s  happen to  make q u ic k  p a s s a g e  but mere o f t e n  
t h e y  a re  l o s t  on t h e  v o y a g e . "  Oviedo p l a c e s  s p e c i a l  e m p h a s i s  on th e  
im p o r ta n c e  o f  c u r i n g  t o  p r e v e n t  r o t .
I t  w ould  be i n t e r e s t i n g  t o  know how a f a c t  o f  s u c h  fu n d a m en ta l  
im p o r ta n c e  a s  warm s t o r a g e  i n  t h e  k e e p i n g  o f  a f o o d  p r o d u c t  was 
l e a r n e d  ( 1 4 ) .  For  t h e  c o l o n i a l  V i r g i n i a  farm er  t h e  i d e a  o f  p r o v i d ­
i n g  warmth to  p r e s e r v e  s u c h  a f o o d  p r o d u c t  must  have  b een  an i n n o ­
v a t i o n .  His  e x p e r i e n c e  w i t h  o t h e r  p r o d u c t s  had t a u g h t  him t h a t
6a p p l e s ,  c a b b a g e ,  t u r n i p s  ancl p o t a t o e s  k e e p  b e t t e r  in  c o o l  than i n  
warm s t o r a g e ,  and tie w o u ld  n a t u r a l l y  e x p e c t  to  s t o r e  s w e e t  p o t a ­
t o e s  i n  t h e  same way .
Among t h e  r e c o r d s  o f  s w e e t  p o t a t o  s t o r a g e  a r e  t h e  d e t a i l s  o f  
t h e  c o n s t r u c t i o n  o f  a s w e e t  p o t a t o  c e l l a r  in w h i c h  h e a t  was  u s e d .  
O ' h e a r  ( 8 2 )  recommended t h a t  t h e  s w e e t  p o t a t o e s  be p r i e d  on p o l e s  
and a f i r e  be made e v e r y d a y  f o r  t h r e e  t o  f o u r  w e e k s .  He p u t  s p e ­
c i a l  e m p h a s i s  on sm ok e ,  b u t  h e a t  r a t h e r  t h a n  smoke was p r o b a b l y  t h e  
i m p o r t a n t  f a c t o r .  T h i s  i s  one  o f  t h e  e a r l i e s t  r e c o r d s  o f  t h e  u s e  o f  
h e a t  in t h e  c u r i n g  o f  s w e e t  p o t a t o e s .
As r e p o r t e d  by C o o l e y  ( 1 4 )  i n  t h e  w r i t i n g s  o f  S i r  J o s e p h  banks
on some h o r t i c u l t u r a l  o b s e r v a t i o n s  s e l e c t e d  from F r e n c h  a u t h o r s  -  he
s a y s ,  " t h e  s l i g h t e s t  s c r a t c h  p r e d i s p o s e s  them t o  r o t .  They m ust  be  
k e p t  f r e e  from  f r o s t  and damp; i f  e x p o s e d  t o  e i t h e r  o f  t h e s e ,  t h e y  
e x h a l e  an o d o u r  l i k e  t h a t  o f  t h e  r o s e ,  and r o t  i m m e d i a t e l y ."
The p u r p o s e  o f  c u r i n g  s w e e t  p o t a t o e s  i s  n o t  t o  r em ove  m o i s ­
t u r e ,  a l t h o u g h  s u c h  an o p i n i o n  was common among e a r l y  r e s e a r c h  i n v e s ­
t i g a t o r s  and c o m m e r c i a l  h a n d l e r s  o f  t h e  c r o p  ( 2 2 ,  2 3 ,  3 1 ,  4 0 ,  6 5 ,
7 4 ,  8 0 ,  1 0 3 ,  1 0 4 ) ,  b u t  t o  i n d u c e  f o r m a t i o n  o f  wound p e r i d e r m  o r  
c a l l u s  o v e r  c u t s  and b r u i s e s  i n c u r r e d  d u r i n g  h a r v e s t i n g  and f i e l d  
h a n d l i n g ;  a l s o  t o  p r o l o n g  t h e i r  v i t a l i t y ,  s t o r a g e  l i f e  and t o  p r e ­
v e n t  s u b s e q u e n t  d e c a y  d u r i n g  s t o r a g e  ( 2 ,  8 ,  1 4 ,  13 ,  2 7 ,  5 6 ,  6 5 ,  6 8 ,
7 6 ,  7 7 ,  7 8 ,  8 0 ,  8 1 ,  8 4 ,  1 0 1 ,  1 0 5 ) .
The c h a n g e s  w h i c h  t a k e  p l a c e  d u r i n g  t h e  c u r i n g  o f  t h e  s w e e t  
p o t a t o  a r e  l a r g e l y  p h y s i o l o g i c a l  and  a n a t o m i c a l  ( 1 4 ,  15 ,  4 1 ,  1 0 1 ) .
7An a p p r e c i a b l e  l o s s  i n  weight:  o c c u r s  d u r in g  th e  c u r i n g  p r o c e s s  
due to  r e s p i r a t i o n  accom panied  by c o n d i t i o n s  f a v o r a b l e  f o r  th e  r e ­
moval o f  carb on  d i o x i d e  and e x c e s s  w a t e r  ( 4 1 ) .
Magoon and C ulpepper  (6 9 )  s t a t e  t h a t  c u r i n g  m igh t  a c c o u n t  
f o r  t h e  i n c r e a s e  i n  t o t a l  s u g a r s  o f  s w e e t  p o t a t o e s .  Kimbrough ( 4 3 )  
s t a t e s  t h a t  r e l a t i v e  amounts o f  m o i s t u r e  and o f  s o l i d s  are  l o s t  
d u r i n g  t h e  c u r i n g  p r o c e s s ,  bu t  s h r i n k a g e  i s  due l a r g e l y  to  l o s s  o f  
m o i s t u r e .  H e in z e  and Appleman (3 2 )  s t a t e  t h a t  c u r i n g  o f  s w e e t  po­
t a t o e s  a p p e a r s  to  i n v o l v e  a number o f  i n t e r r e l a t e d  i n t e r n a l  p r o c e s s e s ,  
b u t  do n o t  r e v e a l  any one  o u t s t a n d i n g  e s s e n t i a l  change in  t h e  p o t a ­
t o e s  d u r in g  c u r i n g .
There  a r e  two im p o r ta n t  c o n d i t i o n s  w h ic h  s h o u l d  be c o n s i d e r e d  
f o r  p r o p e r  c u r i n g .  They a r e  t e m p e r a tu r e  and h u m id i ty  most  f a v o r a b l e  
f o r  r a p id  wound h e a l i n g  ( 2 ,  3 4 ) .  I t  i s  now w e l l  e s t a b l i s h e d  t h a t  
r a p i d  h e a l i n g  o f  wounds r e q u i r e s  a warm t e m p e r a tu r e  and a h i g h  r e l a ­
t i v e  h u m i d i t y ;  a c o m b i n a t i o n  o f  t e m p e r a t u r e  and h u m id i ty  v e r y  un­
f a v o r a b l e  f o r  t h e  r a p id  removal o f  w a t e r  from t h e  s w e e t  p o t a t o  d u r in g  
c u r i n g .
S e v e r a l  w o r k e r s  recommended t e m p e r a t u r e s  d e s i r e d  f o r  c u r i n g  
r a n g i n g  from 75 t o  100 d e g r e e s  F. ( 1 ,  2 8 ,  31 ,  3 7 ,  4 0 ,  5 9 ,  72 ,  74 ,  7 5 ,  
7 9 ,  8 5 ,  8 6 ,  103 ,  104 ,  106 ,  1 0 7 ,  1 08 ,  1 1 3 ) .  Manns (70 )  made no men­
t i o n  o f  c u r i n g  s w e e t  p o t a t o e s  b e f o r e  s t o r i n g .  Lutz and Simons (6 5 )  
showed t h a t  a l t h o u g h  s h r i n k a g e  d u r i n g  c u r i n g  i s  s l i g h t l y  l e s s  a t  75 
d e g r e e s  F.  than  a t  85 d e g r e s s  F . , s h r i n k a g e  d u r in g  s t o r a g e  a t  55 d e ­
g r e e s  F. was g r e a t e r  f o r  t h e  s w e e t  p o t a t o  c u red  a t  75 d e g r e e s  F.
8Those c u r e d  a t  7 5 d e g r e e s  F. c o n t a i n e d  a m ark ed ly  low er  p r o p o r t i o n  
o f  a t t r a c t i v e  h i g h  g r a d e  r o o t s  than d i d  t h o s e  cu red  a t  85 d e g r e e s  F.
Cordner (20 )  i n d i c a t e d  t h a t  r o o t s  o f  t h e  Nancy H a l l  v a r i e t y  
shrunk  l e a s t  i n  s t o r a g e  and k e p t  s a t i s f a c t o r i l y  f o l l o w i n g  c u r i n g  a t  
t e m p e r a t u r e s  a s  low a s  70 d e g r e e s  F. P o r to  Rico  r o o t s  k e p t  b e s t  in  
s t o r a g e  f o l l o w i n g  c u r i n g  a t  92 d e g r e e s  F. w i t h  s l i g h t l y  g r e a t e r  
s t o r a g e  l o s s e s  f o l l o w i n g  c u r i n g  a t  80 d e g r e e s  F.  The g r e a t e s t  s t o r ­
a g e  l o s s e s  were  found in  th e  c a s e  o f  r o o t s  o f  Maryland G o lde n ,  where  
i t  a p p e a r s  to  be i m p e r a t i v e  t h a t  a h i g h  c u r i n g  t e m p e r a t u r e  (ab ou t  
90 d e g r e e s  F . )  be u s e d .  One n o t e s  t h a t  none o f  th e  above w o r k e r s  
c o n s i d e r e d  r e l a t i v e  h u m id i t y  as  an e s s e n t i a l  f a c t o r  in  p ro p er  c u r i n g  
o f  s w e e t  p o t a t o e s .
S e v e r a l  i n v e s t i g a t o r s  ( 2 ,  54) r e p o r t e d  t h a t  f o r  p r o p e r  c u r i n g  
o f  s w e e t  p o t a t o e s  h i g h  t e m p e r a t u r e  and h u m id i ty  a r e  n e c e s s a r y  f o r  
wound h e a l i n g  and t h e  d e v e lo p m e n t  o f  a p r o t e c t i v e  cork  l a y e r .  C r i d e r  
and A l b e r t  ( 2 2 )  recommended a c u r i n g  t e m p e r a t u r e  o f  8 0 - 9 0  d e g r e e s  F. 
w i t h  6 5 - 7 0  p e r  c e n t  r e l a t i v e  h u m id i t y ;  Stepp (1 0 1 )  85 d e g r e e s  F . ,
90 p er  c e n t  r e l a t i v e  h u m i d i t y ;  Lutz (6 3 )  8 0 - 8 5  d e g r e e s  F . ,  8 5 - 9 0  per  
c e n t  r e l a t i v e  h u m id i t y ;  C o o ley  (14)  8 5 - 9 0  d e g r e e s  F . ,  8 5 - 9 0  p e r  c e n t  
r e l a t i v e  h u m id i t y ;  M orr is  and Mann (8 0 )  85 d e g r e e s  F . , w i t h  a h i g h  
r e l a t i v e  h u m i d i t y .
Appleman ejt _al. (2 )  o b s e r v e d  l e a s t  s h r i n k a g e  d u r in g  c u r i n g  o f  
Maryland Golden  s w e e t  p o t a t o e s  a t  86 d e g r e e s  F.  and 9 5 - 1 0 0  p e r  c e n t  
r e l a t i v e  h u m i d i t y .  The n e x t  b e s t  c o m b i n a t i o n  o f  85 d e g r e e s  F. and 
8 0 - 8 5  p e r  c e n t  r e l a t i v e  h u m id i t y  p ro v ed  s a t i s f a c t o r y .  P o t a t o e s  c u red
9a t  104 d e g r e e s  F. and a r e l a t i v e  h u m i d i t y  o f  9 0 - 9 5  per  c e n t  showed  
i n t e r n a l  breakdown a f t e r  f o u r  m on ths .  S e v e r a l  o t h e r  w o r k e r s  recom­
mended a c u r i n g  t e m p e r a t u r e  r a n g i n g  from 8 0 - 9 0  d e g r e e s  F . , w i t h  a 
r e l a t i v e  h u m id i t y  from 6 0 - 9 0  p e r  c e n t  ( 8 ,  2 9 ,  4 2 ,  5 3 ,  56 ,  76 ,  77 ,
78 ,  8 1 ,  8 4 ,  9 3 ,  1 0 5 ) .
I t  i s  o f  g r e a t  im p o r ta n c e  t h a t  t h e  s w e e t  p o t a t o  c u r i n g  p e r i o d  
b e g i n  a s  s oon  a f t e r  h a r v e s t  as p o s s i b l e ,  p r e f e r a b l y  t h e  day o f  h a r ­
v e s t .  The l e n g t h  o f  t im e  r e q u i r e d  t o  c u r e  s w e e t  p o t a t o e s  depends  
upon t h e  v a r i e t y ,  and th e  c o n d i t i o n  o f  t h e  crop  a t  h a r v e s t .  S e v e r a l  
i n v e s t i g a t o r s  ( 2 2 ,  75 ,  107 ,  113) i n d i c a t e d  t h a t  a l o n g  s w e e t  p o t a t o  
c u r i n g  p e r i o d  i s  r e q u i r e d  and b e n e f i c i a l ;  h o w e v e r ,  r e c e n t  s t u d i e s  
( 6 4 ,  6 8 ,  78) i n d i c a t e  t h a t  s h o r t e r  c u r i n g  p e r i o d s  a r e  most  b e n e f i c i a l  
f o r  p r o l o n g e d  s t o r a g e .  S e v e r a l  o t h e r  I n v e s t i g a t o r s  recommended v a r i ­
ous  c u r i n g  p e r i o d s  r a n g in g  from f i v e  to 20 days  ( 1 ,  8 ,  2 2 ,  28 ,  2 9 ,
37 ,  5 6 ,  6 3 ,  6 5 ,  7 4 ,  75 ,  7 6 ,  7 9 ,  8 4 ,  8 5 ,  8 6 ,  9 3 ,  101 ,  1 03 ,  104 ,  107,  
113) .
Moore and A nderson  (78 )  r e p o r t e d  t h a t  c u r i n g  r o o t s  f o r  f i v e ,
10 o r  15 d ays  s i g n i f i c a n t l y  red u ced  t h e  l o s s  from r o t t i n g  r e g a r d l e s s  
o f  t im e  o f  h a r v e s t  o r  v a r i e t y .  Curing f o r  f i v e  d ays  r ed u ced  s h r i n k a g e  
and r o t t i n g  e q u a l l y  a s  w e l l  a s  c u r i n g  f o r  10 o r  15 d a y s .  Long c u r i n g  
i n c r e a s e d  s h r i n k a g e ,  and t h e  added e x p e n s e  was n o t  b e n e f i c i a l .
Lutz  (6 4 )  c u r e d  r o o t s  o f  t h e  P o r t o  Rico  v a r i e t y  under  c o n d i ­
t i o n s  o f  h i g h  h u m i d i t y  and found t h a t  d e c a y  was l e s s  f o l l o w i n g  c u r ­
i n g  a t  84 d e g r e e s  F.  than  a t  any o f  t h e  o t h e r  t e m p e r a t u r e s  u s e d ,  
a l t h o u g h  a t  90 d e g r e e s  F. t h e r e  was o n l y  s l i g h t l y  more d e c a y .  Curing
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a t  84 d e g r e e s  F. f o r  f o u r  days  was am ple .  The l o n g e r  p e r i o d s  u s u ­
a l l y  recommended w ere  n o t  n e c e s s a r y .  Curing a t  95  d e g r e e s  F. f o r  
l o n g e r  than  two d ays  was h a r m f u l .  Curing a t  80 d e g r e e s  F, r e s u l t e d  
i n  more d eca y  th an  a t  84 d e g r e e s  F. and c u r i n g  a t  74 d e g r e e s  F. g a v e  
e v e n  p o o r e r  r e s u l t s .  N e a r ly  a l l  c u r i n g  t r e a t m e n t s  r e s u l t e d  in  l e s s  
d e c a y  th an  n o t  c u r i n g ,  and l o n g e r  c u r i n g  p e r i o d s  a t  90 and 95 d e ­
g r e e s  F. r e s u l t e d  i n  h i g h e r  w e i g h t  l o s s e s .  No a d v e r s e  e f f e c t  o f  
any o f  t h e  c u r i n g  t e m p e r a t u r e s  on t a b l e  q u a l i t y  was n o t e d .
McCombs and Pope (68 )  r e p o r t e d  t h a t  a f o u r  day c u r i n g  p e r i o d  
a t  85 d e g r e e s  F. w i t h  a r e l a t i v e  h u m id i t y  o f  9 0 - 9 2  p e r  c e n t  was ample  
c u r i n g  f o r  t h e  P o r t o  Rico  v a r i e t y .  The l e n g t h  o f  c u r e  ( f o u r  o r  t e n  
d a y s )  had no e f f e c t  on th e  c o m p o s i t i o n  o f  t h e  r o o t s  d u r in g  s t o r a g e ,  
and o n l y  a m in or  e f f e c t  on w e i g h t  l o s s e s .
Kushman and C o o ley  ( 4 8 )  o b s e r v e d  i n  s w e e t  p o t a t o e s  f r e s h l y  
dug from f i e l d s  w here  b l a c k  r o t  o c c u r r e d ,  e x p o s u r e  t o  a t e m p e r a t u r e  
o f  110 d e g r e e s  F. f o r  one day o r  more and th en  c u r i n g  a t  85 d e g r e e s  
F. and 80 p e r  c e n t  r e l a t i v e  h u m id i t y  p r e v e n t e d  t h e  d e v e lo p m e n t  o f  
b l a c k  r o t  i n  s t o r a g e  and k i l l e d  th e  c a u s a l  fungus  on l e s i o n s  p r e s e n t  
when dug.
Kushman ( 4 7 )  r e c e n t l y  r e p o r t e d  t h a t  i n f e c t i o n  by t h e  b l a c k  r o t  
f u n g u s ,  C e r a t o s t o m e l l a  f i m b r l a t a , was u s u a l l y  p r e v e n t e d  by c u r i n g  
s w e e t  p o t a t o e s  a t  about  95 d e g r e e s  F. f o r  two t o  t e n  d a y s .  Two 
d ays  a t  95 d e g r e e s  F. d i d  n o t  c o n s i s t e n t l y  p r e v e n t  i n f e c t i o n ,  b u t  
f o u r  days  a t  95 d e g r e e s  F. was a l m o s t  a lw a y s  s u c c e s s f u l  and s i x  o r  
t e n  d ays  a t  95 d e g r e e s  F. a l w a y s  p r e v e n t e d  i n f e c t i o n .  A c u r i n g
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t e m p e r a t u r e  o f  9 2 . 1  d e g r e e s  F. was found to  be t o o  low to  p r e v e n t  
some i n f e c t i o n .
Kushman and D e o n ie r  (49 )  found t h a t  c u r i n g  s w e e t  p o t a t o e s  a t  
85 o r  95 d e g r e e s  F. f o r  t e n  days  d id  n o t  a f f e c t  t h e  s u b s e q u e n t  d e ­
v e l o p m e n t  o f  i n t e r n a l  c o r k .
The c r i t e r i a  f o r  d e t e r m i n i n g  when t h e  r o o t s  a r e  c u r e d  i s  by 
t h e  v e l v e t - l i k e  f e e l  and o c c a s i o n a l l y  a r o o t  w i l l  be fou n d  t h a t  has  
commenced t o  s p r o u t  ( 2 9 ) .  P r i c e  ( 8 5 )  s t a t e d  t h a t  t h e  c u r i n g  p r o ­
c e s s  i s  c o n s i d e r e d  c o m p l e t e  when t h e  r o o t s  f e e l  dry and spongy  t o  
t h e  t o u c h  and th e  c u t  o r  s k i n n e d  s u r f a c e  has formed a d r y ,  w h i t e  
c a l l o u s .
C r i d e r  and A l b e r t  ( 2 2 )  r e p o r t e d  t h a t  a s w e e t  p o t a t o  i s  s u f f i ­
c i e n t l y  c u r e d  when n o n - s l i p p i n g  o f  t h e  s k i n  i s  e v i d e n t ,  th e  a p p e a r ­
a n ce  o f  p u r p l i s h  b u d s ,  and when t h e  c h a r a c t e r  o f  t h e  s k i n  i s  dry  
and s p o n g y .
Lewis  ( 5 9 )  s t a t e d  t h a t  when s w e e t  p o t a t o e s  a r e  c u r e d ,  th e y  
s h o u l d  f e e l  v e l v e t y  and g i v e  s l i g h t l y  when p r e s s u r e  i s  a p p l i e d ,  show 
s i g n s  o f  s p r o u t i n g ,  and t h e  c r o s s  s e c t i o n  o f  a broken  s w e e t  p o t a t o  
s h o u l d  n o t  show an abundance  o f  m o i s t u r e ,  but  s h o u l d  show t h e  a p p e a r ­
a n c e  o f  a s t i c k y ,  gummy e x u d a t i o n .  A s m a l l  amount o f  m o i s t u r e ,  how­
e v e r ,  w i l l  o c c u r  on t h e  b rok en  s u r f a c e  b u t  w i l l  be s l o w  i n  f o r m in g .
Woodard ( 1 1 3 )  r e p o r t e d  t h e  c u r i n g  p e r i o d  i s  o v e r  a s  i n d i c a t e d  
by s p r o u t i n g  o r  a p u r p l i s h  b l u e  s p o t  a t  t h e  buds  o f  t h e  s w e e t  p o t a t o ,  
and Swink ( 1 0 4 )  r e p o r t e d  t h e  p o t a t o  i s  p r o p e r l y  cured  when t h e  s k i n  
w i l l  n o t  rub o f f  e a s i l y  and when s l i g h t  s p r o u t i n g  o c c u r s .
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For s u c c e s s f u l  s t o r a g e  o f  s w e e t  p o t a t o e s  i t  a p p e a r s  t h a t  a 
c u r i n g  p e r i o d  s h o u l d  b e g i n  as  soon  as  p o s s i b l e  a f t e r  h a r v e s t  in  
o r d e r  f o r  c e r t a i n  p h y s i o l o g i c a l  and a n a t o m i c a l  p r o c e s s e s  to  p r o ­
c e e d  n o r m a l l y .  For  t h e s e  p r o c e s s e s  to  b e g i n  a t e m p e r a t u r e  o f  8 5 - 9 0  
d e g r e e s  F. and a r e l a t i v e  h u m id i t y  o f  8 5 - 9 0  p e r  c e n t  s h o u l d  be m ain ­
t a i n e d  f o r  a p e r i o d  o f  f i v e  t o  t e n  days  i n  t h e  c u r i n g  room. P roper  
v e n t i l a t i o n  o f  t h e  c u r i n g  room i s  n e c e s s a r y  t o  remove a l l  e x c e s s  
m o i s t u r e  and to  p r e v e n t  c o n d e n s a t i o n .  C o nt in u o u s  c i r c u l a t i o n  o f  
a i r  w i t h i n  t h e  c u r i n g  room m a i n t a i n s  th e  p r o p e r  t e m p e r a t u r e  and 
r e l a t i v e  h u m id i t y  r e q u i r e d  f o r  s a t i s f a c t o r y  c u r i n g .
The e x c e s s i v e  s h r i v e l i n g  and th e  i n t e r n a l  breakdown o f  im­
p r o p e r l y  c u red  s w e e t  p o t a t o e s  seems to  be due to  p r o g r e s s i v e  d e a t h  
o f  t i s s u e  ( 2 ) .  Dead o r  d y i n g  t i s s u e s  a r e  a l s o  more s u s c e p t i b l e  to  
i n f e c t i o n  by r o t  o r g a n i s m s .
Lutz  ( 6 3 )  found t h a t  c u r e d  r o o t s  when e x p o s e d  to  low tem p era­
t u r e  d e c a y e d  l e s s  th an  t h o s e  t h a t  w ere  n o t  cu r e d ;  t h a t  d ecay  o f  non­
c u red  r o o t s  h e l d  f o r  one  t o  t h r e e  months b e tw een  h a r v e s t  and e x p o s u r e  
t o  low t e m p e r a t u r e  was in  g e n e r a l  g r e a t e r  than  t h a t  o f  c u r e d  r o o t s  
b ut  l e s s  th an  t h a t  o f  t h o s e  e x p o s e d  t o  low t e m p e r a t u r e s  i n i n e d i a t e l y  
a f t e r  h a r v e s t ;  t h a t  a t  c o n t r o l l e d  t e m p e r a t u r e s  ab ove  50 d e g r e e s  F. 
c u r e d  r o o t s  d e c a y e d  l e s s  th an  t h o s e  n o t  c u r e d .
Kimbrough and B e l l  ( 4 4 )  o b t a i n e d  u n s a t i s f a c t o r y  r e s u l t s  w i t h  
u n cured  p o t a t o e s  t h a t  were  p l a c e d  i n  c o l d  s t o r a g e  s oon  a f t e r  t h e y  w ere  
dug ,  b e c a u s e  o f  d e c a y .  T h i s  was p r o b a b ly  due t o  wounds n o t  h e a l i n g  
a t  low t e m p e r a t u r e  and s u b s e q u e n t  s u s c e p t i b i l i t y  to  r o t  o r g a n i s m s .
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Whiteman and Wright  (111)  r e p o r t e d  t h a t  n o n - c u r e d ,  un­
i n j u r e d  B ig  Stem J e r s e y  s w e e t  p o t a t o e s  t o l e r a t e d  t h r e e  days  e x ­
p o s u r e  a t  30 d e g r e e s  F . , f i v e  days  a t  32 d e g r e e s  F . , o r  t e n  days  
a t  40  d e g r e e s  F. w i t h o u t  v e r y  s e r i o u s  d e v e lo p m e n t  o f  decay  a f t e r  a 
s h o r t  ( f i v e  day) s u b s e q u e n t  h o l d i n g  p e r i o d  a t  70 d e g r e e s  F. They 
a l s o  found t h a t  s k i n n i n g  and b r u i s i n g  o f  n o n - c u r e d  s w e e t  p o t a t o e s  
i n c r e a s e d  decay  a t  t e m p e r a t u r e s  r a n g in g  from 30 to  70 d e g r e e s  F.
R ecu r in g  r o o t s  b e f o r e  s h ip m e n t ,  a f t e r  t h e y  have b een  ta k e n  
from s t o r a g e ,  washed  and p a c k e d ,  as a p o s s i b l e  method o f  r e d u c i n g  
d eca y  has b een  s u g g e s t e d  by some r e s e a r c h e r s .  McClure (66 )  who d id  
t h e  o n l y  work on r e c u r i n g ,  found t h a t  s w e e t  p o t a t o e s  d e v e l o p e d  l e s s  
R hizopus  d ecay  i f  r e c u r e d  a t  85 d e g r e e s  F. on removal from s t o r a g e  
than  i f  r e c u r e d  a t  lo w e r  t e m p e r a t u r e s  o r  n o t  r e c u r e d .  Two d ays  o f  
r e c u r i n g  a t  85 d e g r e e s  F. was as  e f f e c t i v e  a s  f o u r  o r  e i g h t  d a y s ,  
i n d i c a t i n g  t h e  f e a s i b i l i t y  o f  r e c u r i n g  d u r in g  t r a n s i t .  Immers ion  
o f  r o o t s  i n  w a t e r  a t  a t e m p e r a tu r e  o f  110 d e g r e e s  F. f o r  15 m i n u t e s  
r a i s e d  t h e i r  t e m p e r a t u r e  from 60 to  85 d e g r e e s  F. w i t h o u t  i n c r e a s i n g  
d e c a y .  Hydrowarming ap p eared  t o  be a s a f e  and r a p i d  method o f  h e a t i n g  
r o o t s  f o r  r e c u r i n g  d u r i n g  t r a n s i t .  C h i l l e d  s w e e t  p o t a t o  r o o t s  d e ­
v e l o p e d  more R hizopus  decay  th an  t h o s e  n o t  c h i l l e d .  Such d ecay  was 
a f f e c t e d  by t h e  c h i l l i n g  t e m p e r a t u r e ,  t h e  d u r a t i o n  o f  c h i l l i n g ,  and 
t h e  r e c u r i n g  t e m p e r a t u r e .  C h i l l i n g  one day a t  32 d e g r e e s  F. o r  f o u r  
days  a t  45 d e g r e e s  F. i n c r e a s e d  decay  when t h e  r o o t s  were  r e c u r e d  a t  
65 o r  75 d e g r e e s  F,, b u t  n o t  when t h e y  were  r e c u r e d  a t  85 d e g r e e s  F.
The minimum t im e  f o r  e f f e c t i v e  r e c u r i n g  o f  c h i l l e d  r o o t s  was t h e  same  
as  t h a t  f o r  u n c h i l l e d  r o o t s .
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S u b e r in  ( 8 8 ,  92)  I s  t h e  name g i v e n  to  a s u b s t a n c e  p r e s e n t  
i n  t h e  median  l a m e l l a  o f  t h e  w a l l  o f  p e r i d e r m  c e l l s ,  b e tw e e n  th e  
m id d le  l a m e l l a  o u t s i d e  and th e  c e l l u l o s e  l a y e r  w i t h i n .  In th e  
l a y e r s  i n  w h ic h  s u b e r i n  i s  p r e s e n t  i n  t h e  p l a n t  w a l l  no c e l l u l o s e  
can be d e t e c t e d .  C h e m i c a l l y ,  s u b e r i n  may be r e g a r d e d  as an a g g r e ­
g a t e  o f  v a r i o u s l y  m o d i f i e d  forms o f  c e r t a i n  o r g a n i c  a c i d s ,  t h e  su b-  
e r o g e n i c  a c i d s .  To a s m a l l  e x t e n t  th e  s u b e r o g e n i c  a c i d s  may be  
p r e s e n t  i n  s u b e r i n  i n  c o m b in a t io n  w i t h  g l y c e r i n e  a s  s u b s t a n c e s  o f  
t h e  n a t u r e  o f  t r u e  f a t s .
Meyer and Anderson (7 3 )  s u g g e s t  s u b e r i n  to  be a m i x t u r e  o f  
s u b s t a n c e s  c o n s i s t i n g  p r i n c i p a l l y  o f  c o n d e n s a t i o n  p r o d u c t s  and o t h e r  
m o d i f i c a t i o n s  o f  p h e l l o n i c  (C h j- (C H j)  1 9 • CHOH*COOH), p h l o i o n i c  
^ 1 8 **3 4 ®6  ^ and o t h e r  s i m i l a r  a c i d s .
P r i e s t l e y  and S w i n g le  (9 1 )  have  shown t h a t  th e  c u t  s u r f a c e  
o f  p arenchym atous  t i s s u e  i s  c o v e r e d  i m m e d i a te ly  w i t h  a f i n e  l a y e r  
o f  sap  and broken c e l l  f r a g m e n ts  w h i c h  o f f e r  a v e r y  s u i t a b l e  medium 
f o r  t h e  grow th  o f  m i c r o o r g a n i s m s .  Decay w ould  f o l l o w  r a p i d l y  i f  
ch a n g e s  i n  t h e  w a l l s  b e n e a t h  th e  s u r f a c e  f i l m  d i d  n o t  d e v e l o p  a b a r ­
r i e r  to  impede t h e  p r o g r e s s  o f  p a t h o g e n s .
A t e m p o r a r y ,  y e t  s e e m i n g l y  e f f e c t i v e  b l o c k i n g  o f f  o f  t h e  e x ­
p o s e d  s u r f a c e  i s  o b t a i n e d  th r o u g h  s u b e r i z a t i o n  o f  th e  p e r i p h e r a l  c e l l  
l a y e r s ,  a p r o c e s s  w h i c h  i s  g r e a t l y  i n f l u e n c e d  by e n v i r o n m e n t a l  c o n d i ­
t i o n s ,  e s p e c i a l l y  t e m p e r a t u r e  and h u m i d i t y .  S u b e r i z a t i o n  p r o g r e s s e s  
g r a d u a l l y  and c e n t r i p e t a l l y , b u t  d o e s  n o t  a f f e c t  more th an  two or  
t h r e e  c e l l  l a y e r s ,  e x c e p t  in  t h e  r e g i o n  o f  t h e  o l d  p e r i d e r m ,  w here
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a v e r y  broad  s u b e r i z e d  l a y e r  i s  formed.  I f  c o n d i t i o n s  a r e  un­
f a v o r a b l e ,  low h u m id i t y  and t e m p e r a t u r e ,  d e s i c c a t i o n  o f  t h e  s u r ­
f a c e  c e l l s  t a k e s  p l a c e  and a hard  c r u s t  i s  formed ,  i n h i b i t i n g  
s u b e r i z a t i o n  o r  g r e a t l y  d e l a y i n g  i t .
R e c e n t l y  McClure (67 )  fou nd  t h a t  t h e  a c c u m u l a t i o n  o f  c h l o r o -  
g e n i c  a c i d  i n  c e l l s  a d j a c e n t  to  a wound o c c u r s  b e f o r e  s u b e r i z a t i o n  
and wound p e r i d e r m  f o r m a t i o n .  S u b e r i z a t i o n  d u r in g  wound h e a l i n g  
was h i g h l y  c o r r e l a t e d  w i t h  c h l o r o g e n i c  a c i d  a c c u m u l a t i o n  and w i t h  
wound p e r id e r m  f o r m a t i o n .  The p o s s i b l e  r o l e  o f  c h l o r o g e n i c  a c i d  
as a s o u r c e  o f  c h e m i c a l  u n i t s  f o r  s u b e r i z a t i o n  i s  s u g g e s t e d .  H i s t o -  
c h e m ic a l  t e s t s  i n d i c a t e d  t h a t  s u b e r i z a t i o n  d u r in g  wound h e a l i n g  may 
be a form o f  l i g n i f i c a t i o n .  Over f i v e  t i m e s  as  much l i g n i n  was 
fou n d  by c h e m i c a l  a n a l y s i s  in  t h e  t i s s u e s  o f  h e a l e d  s u r f a c e s  as  i n  
c o n t r o I s .
The f o r m a t i o n  o f  wound p e r i d e r m  i s  p r e c e d e d  by a p r o c e s s  o f  
s u b e r i z a t i o n  o f  t h e  c u t  s u r f a c e  ( 3 ,  1 0 9 ) .  The r a p i d i t y  w i t h  w h ic h  
t h i s  b l o c k i n g  o f f  by a s u b e r i n  l a m e l l a  t a k e s  p l a c e  dep en ds  l a r g e l y  
on e n v i r o n m e n t a l  c o n d i t i o n s .  In I r i s h  p o t a t o e s  (3 )  t h e  c u t  s u r f a c e  
o f  t h e  t u b e r  a t  low h u m id i t y  w i l l  dry o u t  and c r a c k  w h i l e  th e  t u b e r  
i t s e l f  s h r i n k s  from l o s s  o f  w a t e r ;  a t  h i g h  h u m i d i t y ,  s u b e r i z a t i o n  
w i l l  p r o c e e d  a t  a r a t e  d e t e r m i n e d  l a r g e l y  by t h e  s t o r a g e  t em p era ­
t u r e .  I f  t h e  t e m p e r a t u r e  i s  v e r y  low ,  s u b e r i z a t i o n  w i l l  be g r e a t l y  
d e l a y e d .  At h i g h  h u m id i t y  and t e m p e r a t u r e  s u b e r i z a t i o n  becomes  
n o t i c e a b l e  e v e n  a f t e r  t h e  f i r s t  day .
At f i v e  d e g r e e s  C. s u b e r i z a t i o n  i n  t u b e r s  o f  t h e  I r i s h  C o b b ler  
v a r i e t y  a p p e a r s  a f t e r  t h e  f i f t h  day and i n  t h o s e  o f  t h e  R u s s e t  Rural
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v a r i e t y  o n l y  a f t e r  t h e  e i g h t h  d a y .  At 10 d e g r e e s  C. i n  b o t h  
v a r i e t i e s ,  s u b e r i z a t i o n  i s  o b s e r v e d  a f t e r  t h e  t h i r d  d ay;  a t  16 d e ­
g r e e s  C. a f t e r  t h e  s e c o n d  day ;  and a t  t e m p e r a t u r e s  b e t w e e n  21 and  
35 d e g r e e s  C. a f t e r  o n l y  o n e  d a y .  At  10 d e g r e e s  C. and a b o v e ,  t h e  
d i f f e r e n t  v a r i e t i e s  a p p e a r  t o  e x h i b i t  no n o t i c e a b l e  d i f f e r e n c e s  i n  
t h e  r a t e  o f  s u b e r i z a t i o n .  In t u b e r s  o f  v a r i e t i e s  G r e e n  M o u n t a i n ,  
S p a u l d i n g ,  Rose  and R u s s e t  R u ra l  k e p t  a t  12 d e g r e e s  C. f o r  s i x  d a y s  
a t  64 p e r  c e n t  h u m i d i t y ,  o n l y  t h e  i n i t i a l  s t a g e s  o f  s u b e r i z a t i o n  
becam e e v i d e n t ;  a t  74 p e r  c e n t  h u m i d i t y  o n e  o r  o n e  and o n e - h a l f  
l a y e r s  w e r e  s u b e r i z e d ,  and  a t  94  p e r  c e n t  h u m i d i t y ,  up t o  two l a y e r s  
w e r e  w e l l  s u b e r i z e d .  At  6 . 5  d e g r e e s  C. and 70 p e r  c e n t  h u m i d i t y  
s u b e r i z a t i o n  was  marked  a f t e r  a p e r i o d  o f  53 d a y s .
A r t s c h w a g e r  and S t a r r e t t  ( 4 ) ,  w o r k i n g  w i t h  s w e e t  p o t a t o e s ,  
o b s e r v e d  t h a t  a t  a t e m p e r a t u r e  s l i g h t l y  a b o v e  12 d e g r e e s  C. s u b e r i ­
z a t i o n  may be s e e n  a f t e r  s i x  d a y s ,  and  a t  s l i g h t l y  l o w e r  h u m i d i t i e s ,  
a f t e r  n i n e  and o n e - h a l f  d a y s .  A f u r t h e r  i n c r e a s e  in t e m p e r a t u r e  t o  
1 4 . 7  d e g r e e s  C. s h o w e d  s u b e r i z a t i o n  a f t e r  f i v e  and o n e - h a l f  d a y s ,  
w h i l e  an a d d i t i o n a l  i n c r e a s e  o f  o n l y  o n e  d e g r e e  C. r e d u c e d  t h e  t im e  
f o r  s u b e r i z a t i o n .  At  t e m p e r a t u r e s  a b o v e  20 d e g r e e s  C. e v i d e n c e  o f  
s u b e r i z a t i o n  w as  s e e n  a f t e r  t h e  s e c o n d  d a y ,  and w i t h  s u f f i c i e n t l y  
h i g h  t e m p e r a t u r e  and h u m i d i t y ,  e v e n  a f t e r  o n e  d a y .  S u b e r i z a t i o n  a t  
s t o r a g e  t e m p e r a t u r e s  b e t w e e n  2 8 . 7  and 3 4 . 8  d e g r e e s  C. was  more o r  
l e s s  i n d e p e n d e n t  o f  r e l a t i v e  h u m i d i t i e s  t h a t  w e r e  h i g h e r  t h a n  75 
p e r  c e n t ,  w h e r e a s  a t  l o w e r  h u m i d i t i e s  r e t a r d e d  o r  e v e n  i n h i b i t e d  
s u b e r i z a t i o n  i n  s p i t e  o f  f a v o r a b l e  t e m p e r a t u r e .
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L a u r i t z e n  (54 )  l a t e r  o b s e r v e d  t h a t  12 d e g r e e s  C. I s  n e a r  
th e  lo w e r  t e m p e r a t u r e  l i m i t  f o r  s u b e r i z a t i o n  and p e r i d e r m  forma­
t i o n  s i n c e  t h e s e  p r o c e s s e s  a p p a r e n t l y  o c c u r r e d  o n l y  a t  r e l a t i v e  
h u m i d i t i e s  b e tw e e n  90 and 100 p er  c e n t .  A l s o  s i n c e  s u b e r i z a t i o n  
and p e r id e r m  f o r m a t i o n  t a k e  p l a c e  more r a p i d l y  as  th e  t e m p e r a tu r e  
i s  r a i s e d  above  12 d e g r e e s  C. t o  a t  l e a s t  32 d e g r e e s  C . , i n f e c t i o n  
by R hizopus  t e n d e d  to  be l i m i t e d  w i t h  t h e  r i s e  in  t e m p e r a t u r e  w i t h i n  
th e  l i m i t s  s p e c i f i e d .  Humidi ty  was more o f  a l i m i t i n g  f a c t o r  in  
i n f e c t i o n  a t  23 d e g r e e s  C. than a t  28 and 29 d e g r e e s  C . , b e c a u s e  
o f  i t s  e f f e c t  on s u b e r i z a t i o n  and p e r id e r m  f o r m a t i o n .
S r i v a s t a v a  and Walker (1 0 0 )  found  t h a t  germ tu b e s  a r i s i n g  
d i r e c t l y  from t h e  s p o r e s  o f  R hizopus  s t o l o n i f e r  ( F r . )  Lind,  w ere  
n o n p a t h o g e n i c  on wounded s w e e t  p o t a t o e s ,  b u t ,  when a l l o w e d  to  grow 
on n u t r i e n t s  f o r  2 4 - 4 8  h o u r s ,  produced  i n f e c t i v e  hyphae t h a t  r e a d i l y  
i n c i t e d  th e  d i s e a s e .  F a i l u r e  o f  t h e  s p o r e s  to  i n f e c t  th r o u g h  s h a r p l y  
c u t  wounds was n o t  due to  wound cork  f o r m a t i o n ,  s i n c e  i n o c u l a t i o n  
th r o u g h  s u c h  wounds w i t h  hyphae from a two day p o t a t o - d e x t r o s e  a gar  
c u l t u r e  o f  th e  f u n g u s  g ave  c o n s i s t e n t  i n f e c t i o n .
R e c e n t l y ,  L i v i n g s t o n  (6 0 )  s t u d i e d  t h e  e f f e c t s  o f  t h r e e  com­
monly u s e d  s e e d  t r e a t m e n t s  on t h e  n a t u r a l  h e a l i n g  p r o c e s s  o f  s u b e r i ­
z a t i o n  and p e r i d e r m  i n i t i a t i o n  i n  c u t  s e e d  p o t a t o e s .  He found t h a t  
t r e a t m e n t  w i t h  e i t h e r  c a t e c h o l  or  seines an b e l  r e s u l t e d  g e n e r a l l y  i n  
th e  d e v e l o p m e n t  o f  a t h i c k e r  l a y e r  o f  s u b e r i n ,  b u t  t h i s  s u b e r i n  d e ­
p o s i t  on t h e  t r e a t e d  s u r f a c e  l a c k e d  u n i f o r m i t y  i n  t h i c k n e s s ,  r a n g i n g  
from v e r y  heavy  to  a r e a s  w i t h  none a t  a i l  A gr im yc in  100 a p p a r e n t l y
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d i d  n o t  a p p r e c i a b l y  promote nor  i n t e r f e r e  w i t h  t h e  n a t u r a l  h e a l i n g  
p r o c e s s e s  o f  c u t  s e e d .
E a r l i e r  work ( 8 9 ,  90) has l e d  t o  th e  c o n c l u s i o n  t h a t  a f i r s t  
s t a g e  i n  th e  p r o c e s s  o f  wound h e a l i n g  i n  p arenchym atous  t i s s u e  i s  
th e  f o r m a t i o n  o f  a s u b e r i n  b l o c k  from t h e  p r o d u c t s  o f  f a t t y  a c i d s  
r e l e a s e d  from t h e  t i s s u e  j u s t  b e lo w  th e  c u t ;  in  t h i s  t i s s u e  s t a r c h  
i s  d i s a p p e a r i n g  and f a t t y  p r o d u c t s  a p p e a r i n g .  Below t h i s  b l o c k e d  
s u r f a c e ,  p r o v i d e d  a n u t r i e n t  i s  a v a i l a b l e ,  a c o r k  p h e l l o g e n  s u b s e ­
q u e n t l y  a p p e a r s .
C outant  (2 1 )  o b s e r v e d  i n  c a c t i  t h a t  wound cork  i s  th e  l i g n i f i -  
c a t i o n  o f  t h e  o l d  o u t e r  c o r t i c a l  c e l l s ,  t h a t  t h e  p r o d u c t i o n  o f  b o t h  
t h i n  and t h i c k  w a l l e d  c e l l s  i s  by t h e  a c t i v i t y  o f  the  wound p h e l l o ­
g e n ,  and t h e  f o r m a t i o n  o f  th e  s e c o n d  i n t e r i o r  m e r i s t e m a t i c  l a y e r ,  
form in g  t h e  new v a s c u l a r  b u n d l e s ,  p a r a l l e l  to  t h e  wound s u r f a c e .
I t  seems q u i t e  e v i d e n t  t h a t  t h e  wound p e r id e r m  i n  s w e e t  and  
I r i s h  p o t a t o e s  a s  w e l l  as  in  o t h e r  p l a n t s  c o n s t i t u t e s  a p o w e r fu l  
p r o t e c t i o n  a g a i n s t  p a r a s i t i c  i n v a s i o n ,  l o s s  o f  m o i s t u r e ,  s h r i v e l i n g ,  
and was e v o l v e d  in  n a t u r e  f o r  s u c h  a p u rp ose  ( 5 4 ,  9 4 ) .
Soon a f t e r  th e  r o o t  i s  c u t  or  o t h e r w i s e  i n j u r e d  s t a r c h  b e g i n s  
t o  d i s a p p e a r  from th e  p e r i p h e r a l  c e l l  l a y e r s  and th e  o u t e r m o s t  l a y e r ,  
composed  m o s t l y  o f  c u t  o r  I n j u r e d  c e l l s ,  r e t a i n s  i t s  s t a r c h  c o n t e n t .  
C e l l  d i v i s i o n  th e n  b e g i n s  w i t h i n  t h e  s t a r c h - f r e e  zon e  p a r a l l e l  t o  t h e  
c u t  s u r f a c e ,  and g r a d u a l l y  a c o n t i n u o u s  l a y e r  i s  formed a c r o s s  t h e  
c u t  s u r f a c e  b e lo w  t h e  s u b e r i n  d e p o s i t .  T h is  c o r k  cambium c o n t i n u e s  
t o  d i v i d e  and p r o d u c e s  a l a y e r  o f  wound p e r id e r m .  T h is  i s  permanent
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and o f f e r s  a more e f f e c t i v e  p r o t e c t i o n  a g a i n s t  t h e  e n t r a n c e  o f  
p a t h o g e n s  than  was o f f e r e d  by t h e  s u b e r i z a t i o n  o f  t h e  p e r i p h e r a l  
c e l l  l a y e r s  ( 4 , 1 0 9 ) .  T h is  a b i l i t y  o f  a wound p e r i d e r m  to  form a 
cork  l a y e r  o v e r  wounds o c c u r s  when t h e  e n v i r o n m e n t a l  c o n d i t i o n s  a r e  
most  f a v o r a b l e .
Weimer and H a r te r  (1 0 9 )  o b s e r v e d  t h a t  p e r id e r m  f o r m a t i o n  was  
m ost  r a p i d  a t  a t e m p e r a t u r e  o f  33 d e g r e e s  C. w i t h  a r e l a t i v e  h u m id i t y  
o f  9 5 - 9 7  p e r  c e n t .  Under t h e s e  c o n d i t i o n s  co rk  p r o d u c t i o n  was e v i ­
d e n t  i n  f o u r  d ays  and p ron ou nced  i n  e i g h t  d a y s .  No wound p er id e rm  
d e v e l o p e d  a t  39 d e g r e e s  C. The r a t e  o f  co rk  d e v e lo p m e n t  was a b out  
th e  same a t  31 d e g r e e s  C. and 26 d e g r e e s  C . , p r o d u c in g  in  11 d ays  a 
l a y e r  a bou t  e q u a l  to  t h a t  formed a t  33 d e g r e e s  C. i n  e i g h t  d a y s .  At
1 9 . 5  d e g r e e s  C. co rk  f o r m a t i o n  was g r e a t l y  r e t a r d e d ,  and a t  1 1 . 2  d e ­
g r e e s  C. no cork  was formed by t h e  f i f t e e n t h  day .  They a l s o  o b s e r v e d  
t h a t  h e a l i n g  o f  a b r u i s e - t y p e  wound d i f f e r e d  c o n s i d e r a b l y  from t h a t  
o f  a c u t - t y p e  wound. Wound h e a l i n g  u n der  b r u i s e - t y p e  i n j u r i e s  was  
r e t a r d e d  b e c a u s e  t h i s  ty p e  o f  wound i s  c h a r a c t e r i z e d  by s l o w ,  i r r e g u ­
l a r  f o r m a t i o n  o f  p h e l l o g e n  and an i n c o m p l e t e  l a y e r  o f  p h e l l e m  a t  t h e  
l o w e r  d ep th  o f  t h e  wound.
A r t s c h w a g e r  and S t a r r e t t  (4 )  found  t h a t  a t  a t e m p e r a t u r e  o f  
around 84 d e g r e e s  F. wound p e r i d e r m  f o r m a t i o n  was  most  r a p id  a t  a 
r e l a t i v e  h u m id i ty  o f  90  to  95 p e r  c e n t  and t h e  r a t e  d e c r e a s e d  w i t h  
d e c r e a s i n g  h u m i d i t y .  The m ost  r a p i d  wound p e r i d e r m  f o r m a t i o n  o c ­
c u r r e d  a t  3 1 . 7  d e g r e e s  C. The r a t e  o f  s u b e r i z a t i o n  and wound p e r i ­
derm f o r m a t i o n  d e c r e a s e d  w i t h  d e c r e a s i n g  t e m p e r a t u r e s .  The l o w e s t
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t e m p e r a t u r e  a t  w h ich  th e y  o b s e r v e d  wound p e r i d e r m  f o r m a t i o n  was
1 2 . 5  d e g r e e s  C . , bu t  t h e  p r o c e s s  was v e r y  s l o w  a t  t h i s  t e m p e r a t u r e .  
Kushman ( 4 7 )  r e p o r t e d  t h a t  a t e m p e r a t u r e  o f  9 9 . 5  d e g r e e s  F, r e t a r d e d  
t h e  d e v e l o p m e n t  o f  wound p e r i d e r m  i n  r o o t s  o f  t h e  P o r t o  Rico  v a r i e t y .
L a u r i t z e n  and H a r te r  ( 5 5 )  r e p o r t e d  t h a t  r e s i s t a n c e  t o  i n f e c ­
t i o n  by R hizop u s  was d e v e l o p e d  in  h a l v e d  r o o t s  o f  s w e e t  p o t a t o e s  
t h a t  had b een  h e l d  a t  r e l a t i v e  h u m i d i t i e s  o f  89 t o  97 p er  c e n t .
They s u g g e s t e d  t h a t  t h i s  r e s i s t a n c e  has  a p o s s i b l e  r e l a t i o n  t o  cork  
f o r m a t i o n .
M o rr is  and Mann (8 0 )  found in  t h e i r  s t u d i e s  t h a t  under  c o n d i ­
t i o n s  f a v o r a b l e  to  wound h e a l i n g ,  a co rk  l a y e r  f i v e  t o  s i x  c e l l s  
t h i c k  formed a t  a d e p t h  o f  some f o u r  to  f i v e  c e l l s  b e n e a t h  t h e  wound 
s u r f a c e  on r o o t s  o f  H a w a i ia n ,  Y e l l o w  J e r s e y ,  and P o r to  Rico  v a r i e t i e s  
a f t e r  14 d ays  in  a w arm-house  c u r e .  T h i s  h e a l i n g  t a k e s  p l a c e  q u i c k l y ,  
and t h e  new c o r k  forms a c o n t i n u o u s  and u n i f o r m  l a y e r .  A f t e r  s a t i s ­
f a c t o r y  h e a l i n g  t h e r e  i s  no ch an ge  in  t h i c k n e s s  o f  dead s u r f a c e  
parenchyma and u s u a l l y  l i t t l e  change  in  t o t a l  p e r i d e r m  t h i c k n e s s .
The wound s u r f a c e  i s  smooth  and n e a r l y  w h i t e  i n  c o l o r .
H e a l i n g  i s  u s u a l l y  n o t  s a t i s f a c t o r y  w here  c a m b ia l  d e v e lo p m e n t  
i s  s l o w ,  and e v e n  th ough  a t h i c k  p e r i d e r m  may e v e n t u a l l y  form,  i t  
t e n d s  t o  be i r r e g u l a r  w i t h i n  t h e  wound a r e a  and q u i t e  v a r i a b l e  from  
r o o t  t o  r o o t .  The i n i t i a t i o n  o f  s u c h  c o r k  l a y e r s  may t a k e  p l a c e  o v e r  
a much w i d e r  ran ge  o f  c o n d i t i o n s  than  a r e  found n e c e s s a r y  f o r  e f f e c ­
t i v e  wound h e a l i n g .  Wounds t h a t  h e a l  p o o r l y  t e n d  to  be sunken  and 
g r e y  i n  c o l o r .
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During wound h e a l i n g  o f  t h e  broken  ends  o f  r o o t s ,  s i e v e  
t u b es  and l a t i c i f e r s  a r e  com p ressed  and p in c h e d  o f f  in  th e  r e g i o n  
o f  t h e  wound p e r id e r m .  V e s s e l  e l e m e n t s  become f i l l e d  w i t h  t y l o s e s  
in  the  wound a r e a ,  and t h e s e  may d i v i d e  to  produce  a cork  l a y e r  
a c r o s s  t h e  v e s s e l  lumen c o n t i n u o u s  w i t h  th e  s u r r o u n d in g  wound cork .
(Cushman and D e o n ie r  (52 )  o b s e r v e d  t h a t  h i g h  l e v e l s  o f  carbon  
d i o x i d e  may d e s t r o y  th e  a b i l i t y  o f  p er id e rm  c e l l s  to  a c t  as a p r o ­
t e c t i v e  b a r r i e r  j u s t  a s  th ey  p r e v e n t  p ro p er  deve lop m en t  o f  wound 
p er id e rm .  They a l s o  found (51)  t h a t  when s w e e t  p o t a t o e s  were  h ar ­
v e s t e d  so  l a t e ,  th ey  d id  n o t  keep  w e l l  and f a i l e d  to  d e v e l o p  p e r i ­
derm p r o p e r l y ,  o f t e n  became p i t h y ,  and were  o f  poor  q u a l i t y .
S t r i d e r  and McCombs (102 )  o b s e r v e d  wound p h e l l e m  fo r m a t io n  
a f t e r  t h r e e  days  in  r o o t s  o f  n i n e  s w e e t  p o t a t o  v a r i e t i e s  t e s t e d .
An a v e r a g e  o f  one a d d i t i o n a l  l a y e r  o f  wound p h e l l e m  c e l l s  was  
formed a f t e r  e a c h  s u b s e q u e n t  24 hour i n t e r v a l  o f  c u r i n g  f o r  a s e v e n  
day p e r i o d .  At th e  end o f  t h i s  p e r i o d  th e  wound p h e l l e m  a v e r a g e d
4 . 5  c e l l s  in  t h i c k n e s s .  The r a t e  o f  wound p h e l l e m  f o r m a t i o n  d i f ­
f e r e d  among the  v a r i e t i e s  t e s t e d .
A f t e r  a t h r e e  month s t o r a g e  p e r i o d  a t  55 d e g r e e s  F. wound 
p h e l l e m  formed a t  a t e m p e r a tu r e  as  low a s  70 d e g r e e s  F. and a r e l ­
a t i v e  h u m id i ty  o f  60 per  c e n t .  The d e p th  a t  w hich  wound p h e l l e m  
formed under t h e s e  a d v e r s e  c o n d i t i o n s  was f o u r  to  f i v e  t im es  as  g r e a t  
as  t h a t  w h ich  formed under optimum c o n d i t i o n s .  No d i f f e r e n c e  was 
found in  th e  number o f  l a y e r s  o f  p h e l l e m  c e l l s  a t  h a r v e s t  be tw een  
w et  and dry f l e s h e d  t y p e s .  The l o c a t i o n  on th e  r o o t ,  d ep th  and
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t y p e  o f  wound i n f l u e n c e d  wound p h e l l e m  f o r m a t i o n  in  P o r to  Rico  
r o o t s .  Wound h e a l i n g  on t h e  en d s  o f  r o o t s  was s l o w e r  th an  th e  
a v e r a g e  r a t e  o f  wound h e a l i n g  on t h e  s i d e s  o f  r o o t s .  The d ep th  
o f  c l e a n - c u t  s i d e  wounds had no e f f e c t  on t h e  r a t e  o f  wound p h e l ­
lem d e v e l o p m e n t .  Wound p h e l l e m  f o r m a t i o n  a t  th e  p e r i p h e r y  o f  
b r u i s e - t y p e  wounds was e s s e n t i a l l y  t h e  same as  f o r  o t h e r  t y p e s  o f
w ounds ,  b u t  v e r y  l i t t l e  o r  no wound p h e l l e m  was found a t  the  ex tr e m e
d e p t h s  o f  t h e s e  wounds.
In I r i s h  p o t a t o e s ,  Lutman ( 6 1 )  found t h a t  wounding i n c r e a s e d
r e s p i r a t i o n .  When a s k i n  p e r i d e r m  d e v e l o p s  q u i c k l y ,  v e r y  l i t t l e
s h r i n k a g e  in  w e i g h t  o f  t h e  t u b e r s  t a k e s  p l a c e .  Peacock  ej. a_l. (83 )  
o b s e r v e d  t h a t  t h e  f o r m a t i o n  o f  s k i n  p e r id e r m  p r e v e n t e d  w e i g h t  l o s s  
in  t u b e r s .  They fou nd  t h a t  t h e r e  w ere  no p e r id e r m  c e l l s  formed a t  a
t e m p e r a t u r e  lo w e r  than  4 4 . 6  d e g r e e s  F. and t h e  s k i n n e d  a r e a s  s oon
formed a dark brown o r  b l a c k  s c a b .  At 50 d e g r e e s  F. th e  f i r s t  p e r i ­
derm c e l l s  a p p e a r e d  a f t e r  t h e  f o u r t h  day i n  th e  I r i s h  C obb ler  and in
t h e  o t h e r  v a r i e t i e s  a f t e r  t h e  s i x t h  day.
A r t s c h w a g e r  ( 3 )  a l s o  o b s e r v e d  t h a t  no p e r i d e r m  c e l l s  were  
formed a t  a t e m p e r a t u r e  lo w e r  than  s e v e n  d e g r e e s  C. At s e v e n  d e ­
g r e e s  C. t h e  f i r s t  p e r i d e r m  c e l l s  a p p e a r e d  i n  t u b e r s  o f  t h e  I r i s h  
C o b b le r  v a r i e t y  a f t e r  t h e  n i n t h  d a y ,  w h i l e  i n  R u s s e t  Rural no cork  
c e l l s  a p p e a r e d  e v e n  on th e  t e n t h  day.  At 10 d e g r e e s  C. t h e  f i r s t  
p e r i d e r m  c e l l s  a p p e a r e d  i n  I r i s h  C ob b ler  a f t e r  t h e  f o u r t h  day.  At  
15 d e g r e e s  C. p e r i d e r m  c e l l s  w ere  s e e n  a f t e r  t h e  t h i r d  d a y ,  and a t  
21 d e g r e e s  C. and a b o v e ,  t h e  s e c o n d  d ay ,  r e g a r d l e s s  o f  v a r i e t y .
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The l i t e r a t u r e  c o n c e r n i n g  c h a n g e s  in  n a t u r a l  p e r id e r m  i n  
s w e e t  p o t a t o e s  i s  q u i t e  m eager .  The p e r id e r m  t h i c k n e s s  o f  s w e e t  
p o t a t o  r o o t s  grow ing  i n  th e  s o i l  may depend on f a c t o r s  su ch  as  
r a t e  o f  co rk  p r o d u c t i o n  and l o s s  o f  s u r f a c e  co rk  th rou gh  r o o t  e n ­
l a r g e m e n t  and d e c a y .  When r o o t s  a re  p l a c e d  in  s t o r a g e ,  t h e  s u r f a c e  
l o s s  o f  co rk  c e l l s  i s  e s s e n t i a l l y  e l i m i n a t e d  and any i n c r e a s e  in  
p e r id e r m  t h i c k n e s s  i s  by a d d i t i o n  o f  c e l l s  from t h e  a c t i v i t y  o f  
t h e  c o r k  cambium.
M orr is  and Mann (80)  found  t h a t  t h e  number o f  cork  l a y e r s  
a t  t im e  o f  h a r v e s t  was q u i t e  d i f f e r e n t  f o r  t h r e e  v a r i e t i e s :  3 . 8
l a y e r s  in  P o r t o  Rico; 9 in  Y e l l o w  J e r s e y ;  and 5 . 4  in  t h e  H awaiian  
v a r i e t y .  Cork t i s s u e  d u r in g  c u r i n g  and s t o r a g e  i n c r e a s e d  i n  P o r to  
Rico and e s p e c i a l l y  Hawaiian  r o o t s  but n o t  in  Y e l l o w  J e r s e y  r o o t s .
In  Y e l l o w  J e r s e y  r o o t s  t h e  t h i c k n e s s  o f  t h e  n a t u r a l  co rk  was th u s  
i n d e p e n d e n t  o f  th e  c u r i n g  p r o c e s s  o r  l e n g t h  o f  s t o r a g e  p e r i o d .  The 
co rk  in  r o o t s  o f  th e  P o r t o  Rico v a r i e t y ,  though  r e l a t i v e l y  t h i n ,  i n ­
c r e a s e d  o n l y  s l i g h t l y  dur ng t h e  c u r i n g  p e r i o d  and c l e a r l y  n o t  t h e r e ­
a f t e r .  In H awaiian  r o o t s  th e  number o f  cork  l a y e r s  i n c r e a s e d  most  
d u r in g  th e  c u r i n g  p e r i o d  and was g r e a t e s t  in t h e  warm-house c u r e .
T h i s  change  s h o u l d  be r e g a r d e d  as  a p o s t  h a r v e s t  change  and n o t  a 
p a r t i c u l a r  r e s p o n s e  to  c u r i n g .
H o l l a r  and Haber (3 5 )  o b s e r v e d  t h a t  i n  s w e e t  p o t a t o e s  p e r i ­
derm c e l l s  d i d  n o t  d i s i n t e g r a t e  d u r in g  t h e  s t o r a g e  p e r i o d .  P er id erm  
t h i c k n e s s  was t h e  same a t  th e  r o o t  en ds  o f  a l l  t h r e e  v a r i e t i e s  s t u d ­
i e d .  Y e l l o w  J e r s e y  and P o r to  R i c o ,  good  k e e p i n g  v a r i e t i e s , have  no
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more p e r i d e r m  p r o t e c t i o n  in  number o f  c e l l s  o r  t h i c k n e s s  a t  th e  
ends  o f  t h e  r o o t s  th an  B ig  Stem J e r s e y ,  a s u s c e p t i b l e  v a r i e t y .
Under f a v o r a b l e  s t o r a g e  c o n d i t i o n s ,  s w e e t  p o t a t o e s  may be 
h e l d  f o r  s i x  months  or  more .  D e t e r i o r a t i o n  d u r in g  s t o r a g e  i s  a t ­
t r i b u t a b l e  to  many f a c t o r s .  In a d d i t i o n  t o  t h e  u n a v o i d a b l e  m etab ­
o l i c  c h a n g e s ,  w a t e r  l o s s ,  d e c a y ,  s p r o u t i n g ,  and c h i l l i n g  i n j u r y  
can be i m p o r t a n t .  The e n v i r o n m e n t a l  f a c t o r s  e s t a b l i s h i n g  t h e  na ­
t u r e  and e x t e n t  o f  d e t e r i o r a t i o n  a r e  t e m p e r a t u r e ,  r e l a t i v e  h u m i d i t y ,  
m e c h a n i c a l  i n j u r y ,  and th e  p r e s e n c e  o f  r o t - p r o d u c i n g  o r g a n i s m s .  
T h e r e f o r e ,  in  s t o r a g e  we e n d e a v o r  to  p r o v i d e  c o n d i t i o n s  t h a t  w i l l  
e n a b l e  l i f e  a c t i v i t y  to  p r o c e e d  a t  as  s lo w  a r a t e  as  p o s s i b l e .
The e a r l i e s t  t y p e  o f  s t o r a g e  em p loyed  was th e  k i l n  formed  
by p i l i n g  t h e  h a r v e s t e d  c r o p  on a bed o f  s t r a w  or  p i n e  n e e d l e s  and 
c o v e r i n g  i t  w i t h  n e e d l e s  and e a r t h  ( 4 2 ) .  Duggar i n  1892 ( 2 4 )  found  
t h a t  s w e e t  p o t a t o e s  s t o r e d  i n  an empty s i l o  and su rro u n d e d  by hay 
k e p t  much b e t t e r  than any o t h e r  method o f  s t o r i n g  a v a i l a b l e  a t  t h a t  
t i m e .  A nother  w o r k e r ,  P r i c e  ( 8 7 ) ,  s t o r e d  s w e e t  p o t a t o e s  i n  lon g  
b o x e s  c o n t a i n i n g  dry road sand p l a c e d  i n  a s t o r a g e  s h e d .  The r o o t s  
k e p t  w e l l ,  but th e  sand had to  be changed  e v e r y  y e a r  f o r  s w e e t  po­
t a t o e s  b e c a u s e  i t  was v e r y  a p t  to  c o n t a i n  s p o r e s  o f  d i s e a s e s  w hich  
w ould  i n f e c t  t h e  n e x t  crop  when s t o r e d .  S h i v e r  ( 9 5 ) ,  i n  S ou th  Caro­
l i n a ,  fou n d  t h a t  s w e e t  p o t a t o e s  s t o r e d  b e s t  when c o v e r e d  w i t h  dry  
san d  and c o t t o n  s e e d  h u l l s  in  a c o v e r e d  h o u se .
L a te r  p r a c t i c e s  o f  s t o r i n g  s w e e t  p o t a t o e s  in  undergroun d  b a n k s ,  
p i t s ,  o r  c e l l a r s  w e r e  m os t  u n s a t i s f a c t o r y .  Sweet  p o t a t o e s  p l a c e d  i n
25
b i n s ,  b a r r e l s ,  c r a t e s  and hampers i n  i n s u l a t e d  h o u s e s  w i t h o u t  
a r t i f i c i a l  h e a t ,  e x c e p t  when r e q u i r e d  to  p r e v e n t  c h i l l i n g ,  r e ­
s u l t e d  i n  heavy  l o s s e s  ( 4 2 ,  6 5 ,  1 0 8 ) .  T h ese  t y p e s  o f  s t o r a g e  
l a c k e d  c o n t r o l l e d  t e m p e r a t u r e  and h u m i d i t y .  Some t o b a c c o - s w e e t  
p o t a t o  g r o w e r s  have  c o n v e r t e d  t h e i r  f l u e - h e a t e d  t o b a c c o  b arn s  i n t o  
s w e e t  p o t a t o  s t o r a g e  h o u s e s  w i t h  some d e g r e e  o f  s u c c e s s  when m a in ­
t a i n i n g  p r o p e r  t e m p e r a t u r e  and h u m id i t y  ( 7 4 ) .
In more r e c e n t  y e a r s  s w e e t  p o t a t o e s  have  b een  s t o r e d  in  welL  
i n s u l a t e d  frame o r  c o n c r e t e  b l o c k  t y p e  s t o r a g e  h o u s e s  w here  t e m p e r a ­
t u r e  and h u m i d i t y  a r e  c o n t r o l l e d  ( 8 4 ) .  For  t h e s e  h o u s e s  to  be s u c ­
c e s s f u l ,  t h e y  must  p o s s e s s  t h e  f o l l o w i n g  e s s e n t i a l s :  (1 )  good
c o n t r o l  o f  v e n t i l a t i o n ,  and (2 )  u n i f o r m  d i s t r i b u t i o n  and c o n t r o l  
o f  t e m p e r a t u r e  and h u m i d i t y .
R e s e a r c h  has  shown t h a t  s w e e t  p o t a t o e s  a r e  s e n s i t i v e  t o  p o s t  
h a r v e s t  e n v i r o n m e n t .  I f  u n f a v o r a b l e  s t o r a g e  c o n d i t i o n s  p r e v a i l  d u r ­
i n g  lo n g  t im e  s t o r a g e ,  s p o i l a g e  may be v e r y  heavy  b e c a u s e  o f  c h i l l i n g  
i n j u r y .  C h i l l i n g  i n j u r y  i s  a p h y s i o l o g i c a l  r e s p o n s e  o f  r o o t s  t o  e x ­
p o s u r e s  a t  t e m p e r a t u r e  b e lo w  a b o u t  55 d e g r e e s  F. b u t  above  t h e  f r e e z ­
i n g  p o i n t .  The g e n e r a l l y  a p p a r e n t  symptoms a r e  i n c r e a s e d  s h r i v e l i n g  
and s u r f a c e  p i t t i n g ,  i n c r e a s e d  s u s c e p t i b i l i t y  o f  d e c a y ,  i n t e r n a l  
brow ning  o f  t h e  t i s s u e ,  and o v e r - a l l  d e c r e a s e  i n  s a l a b i l i t y .
Kimbrough and B e l l  ( 4 4 )  r e p o r t e d  t h a t  s w e e t  p o t a t o e s  w e r e  i n ­
j u r e d  by e x p o s u r e  t o  t e m p e r a t u r e s  a b ove  t h e  f r e e z i n g  p o i n t ,  b u t  w ere  
e a s i l y  i n j u r e d  by c o l d  s h o u l d  t h e y  be e x p o s e d  t o  t e m p e r a t u r e s  o f  50 
d e g r e e s  F. o r  b e lo w .  E xp osur e  t o  40  d e g r e e s  F. f o r  one  week was most
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i n j u r i o u s  to  t h e  r o o t s .  Minges and Morris  (76 )  r e p o r t e d  t h a t  r o o t s  
may be i n j u r e d  by e x p o s u r e  to t e m p e r a t u r e s  b e lo w  50 d e g r e e s  F. e i t h e r  
b e f o r e  o r  a f t e r  h a r v e s t i n g .  Kushman and D e o n ie r  (52 )  o b s e r v e d  t h a t  
p e r id e r m  f o r m a t i o n  was abnormal i n  c h i l l e d  P o r to  Rico r o o t s  when i n ­
ju r e d  and p l a c e d  i n  s t o r a g e  a t  85 d e g r e e s  F. Lutz (62 )  found  t h a t  
s w e e t  p o t a t o e s  s t o r e d  in  an e n v ir o n m en t  in  w h ich  the  t e m p e r a tu r e  was  
a l l o w e d  t o  drop t o  40 d e g r e e s  F. o r  low er  were  i n j u r e d .  C ooley  and 
Smart (1 7 )  o b s e r v e d  t h a t  more s p o i l a g e  o c c u r r e d  in  s w e e t  p o t a t o e s  
s t o r e d  a t  50 d e g r e e s  F. than  t h o s e  s t o r e d  a t  55 o r  60 d e g r e e s  F . , 
w hich  p r o b a b ly  i n d i c a t e s  t h a t  e x p o s u r e  t o  a t e m p e r a tu r e  o f  50 d e g r e e s  
F. r e s u l t e d  in  c h i l l i n g  i n j u r y .  P h y s i o l o g i c a l  breakdown became more 
p r e v a l e n t  a t  50 d e g r e e s  F. as  s t o r a g e  was p r o l o n g e d .  They a l s o  found  
t h a t  some v a r i e t i e s  o f  s w e e t  p o t a t o e s  a r e  l e s s  t o l e r a n t  than o t h e r s  
o f  c o n t i n u o u s  s torage a t  50 d e g r e e s  F. Nancy H a l l ,  th e  J e r s e y  t y p e s ,  
and y e l l o w  s t r a i n s  o f  t h e  l a t t e r  showed g r e a t e r  s p o i l a g e  a t  50 d e ­
g r e e s  F. than d i d  P o r to  Rico .
In a r e c e n t  s t u d y  Lewis and M orris  (5 8 )  s t o r e d  r o o t s  o f  e l e v e n  
s w e e t  p o t a t o  v a r i e t i e s  a t  50 and 59 d e g r e e s  F . , and P o r to  Rico  a t  41  
d e g r e e s  F .  C h i l l i n g  i n j u r y  d e v e l o p e d  on a l l  v a r i e t i e s  a t  50 d e g r e e s  
F. and was s e v e r e  on P o r to  Rico  a t  41 d e g r e e s  F. S t o r a g e  a t  50 de­
g r e e s  F. r e s u l t e d  in  a c c e l e r a t e d  r e s p i r a t i o n ,  i n c r e a s e d  d e c a y ,  s u r ­
f a c e  p i t t i n g ,  and s h r i v e l i n g ,  i n h i b i t i o n  and d e a t h  o f  s p r o u t s ,  t a s t e  
d i f f e r e n c e s  and, in  some v a r i e t i e s ,  f l e s h  d i s c o l o r a t i o n  a f t e r  c u t t i n g
Recommendations f o r  th e  s t o r a g e  o f  s w e e t  p o t a t o e s  have been  
f a i r l y  c o n s i s t e n t  th r o u g h o u t  t h e  y e a r s .  Most i n v e s t i g a t o r s  f a v o r
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t e m p e r a t u r e s  o f  50 to  60 d e g r e e s  F. P r i o r  t o  1940 t h e s e  i n v e s t i ­
g a t o r s  recommended t h a t  s t o r a g e  t e m p e r a t u r e s  r a n g i n g  from 45 to  60 
d e g r e e s  F. w i t h  a r e l a t i v e  h u m id i t y  o f  60 to  90 per  c e n t  be m ain ­
t a i n e d  f o r  p r o p e r  s t o r a g e  ( 2 2 ,  2 8 ,  2 9 ,  3 1 ,  3 7 ,  4 0 ,  4 2 ,  53 ,  54 ,  56 ,
5 9 ,  70 ,  72 ,  74 ,  75 ,  79 ,  8 5 ,  8 6 ,  103,  104 ,  106,  107 ,  1 0 8 ,  1 1 3 ) .
S i n c e  1940 s e v e r a l  new recom m end at ions  have  been  made c o n c e r n i n g  
s t o r a g e  t e m p e r a t u r e s  o f  s w e e t  p o t a t o e s  r a n g i n g  from 55 to  60 d e g r e e s  
F. w i t h  a r e l a t i v e  h u m id i ty  o f  80 to  85 p er  c e n t  ( 8 ,  6 5 ,  76 ,  77 ,  8 1 ,  
9 3 ,  101 ,  105 ,  1 1 1 ) .
Data o f  C o o le y  £ t  aj.. ( 1 8 )  i n d i c a t e d  t h a t  a m od era te  s t o r a g e  
t e m p e r a t u r e  o f  5 5 - 6 0  d e g r e e s  F. was n e c e s s a r y  f o r  s u c c e s s f u l  s t o r a g e  
o f  s w e e t  p o t a t o e s  a l t h o u g h  t h e r e  w ere  marked d i f f e r e n c e s  b e tw e e n  v a r i ­
e t i e s .  They o b s e r v e d  t h a t  P o r to  Rico r o o t s  showed most t o l e r a n c e  
toward  50 d e g r e e s  F. s t o r a g e  w h i l e  s p o i l a g e  d e v e l o p e d  in  some r o o t s  
o f  Y e l l o w  J e r s e y  s t o r e d  a t  t h a t  t e m p e r a t u r e .  When s t o r e d  a t  55 o r  
60 d e g r e e s  F . , Y e l l o w  J e r s e y  e x h i b i t i e d  e x c e l l e n t  k e e p i n g  q u a l i t y .
Kushman and D e o n i e r  (49 )  fo u n d  t h a t  a s t o r a g e  t e m p e r a t u r e  o f  
70 d e g r e e s  F. c a u s e d  a s i g n i f i c a n t  i n c r e a s e  i n  s e v e r i t y  o f  i n t e r n a l  
c o r k  symptoms and th e  number o f  p o t a t o e s  showing  symptoms. In o t h e r  
d a t a  ( 5 0 ) ,  t h e y  found  t h a t  p o t a t o e s  s t o r e d  c o n t i n u o u s l y  a t  70 d e ­
g r e e s  F. d i d  n o t  k eep  q u i t e  as w e l l  a s  t h o s e  s t o r e d  a t  60 d e g r e e s  F. 
b u t  p rod u ced  more p l a n t s .  Roots  s t o r e d  c o n t i n u o u s l y  a t  50 d e g r e e s  F. 
d i d  n o t  have  good k e e p i n g ,  c u l i n a r y  and p l a n t - p r o d u c i n g  q u a l i t i e s .  
C o o ley  and Kushman (1 6 )  a l s o  o b s e r v e d  t h a t  r o o t s  s t o r e d  a t  50 d e g r e e s  
F. s p r o u t e d  p o o r l y  w h i l e  t h o s e  s t o r e d  e i t h e r  a t  55 o r  60 d e g r e e s  F. 
s p r o u t e d  s a t i s f a c t o r i l y .
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McCombs and Pope ( 6 8 )  s t o r e d  s w e e t  p o t a t o  r o o t s  s a t i s f a c ­
t o r i l y  f o r  e i g h t  months a t  a t e m p e r a t u r e  o f  5 5 - 6 0  d e g r e e s  F. w i t h  
a r e l a t i v e  h u m id i ty  o f  8 0 - 8 5  p e r  c e n t .  For  an e x t e n d e d  s t o r a g e  
p e r i o d  65 d e g r e e s  F. i s  n o t  recommended as  s p r o u t i n g  i s  e x c e s s i v e  
and t h e  r o o t s  become p i t h y .  Weight  l o s s e s  were  g r e a t e r  a t  th e  
h i g h e r  s t o r a g e  t e m p e r a t u r e s .
At th e  p r e s e n t  t im e  most a u t h o r i t i e s  recommend a s t o r a g e  
t e m p e r a t u r e  b e tw e e n  55 and 60 d e g r e e s  F. f o r  s w e e t  p o t a t o e s  ( 8 4 ) .
A h i g h  r e l a t i v e  h u m id i ty  o f  7 5 -8 0  p e r  c e n t  s h o u l d  be m a i n t a i n e d  
t h r o u g h o u t  th e  e n t i r e  s t o r a g e  p e r i o d  so  t h a t  t h e  r o o t s  w i l l  n o t  l o s e  
e x c e s s i v e  m o i s t u r e .
The l i t e r a t u r e  r e v e a l s  o n l y  ne r e f e r e n c e  p e r t i n e n t  to  f a t t y  
a c i d s  in  s w e e t  p o t a t o e s .  H i l d i t c h  (34 )  i d e n t i f i e d  some o f  t h e s e  
compounds in  s w e e t  p o t a t o  s e e d .
F a t t y  a c i d s  a r e  h y d r o c a r b o n s  c o n s i s t i n g  o f  a c h a i n  s e r i e s  o f  
c a r b o n s ,  e a c h  o f  w h i c h  i s  a b l e  t o  c a r r y  two h y d r o g e n s ,  but  w i t h  
t h r e e  h yd rogen s  a t  one  end and an a c i d  a t  t h e  o t h e r  end w h i c h  c o n ­
n e c t s  t o  a g l y c e r o l  g r o u p .  Those f a t t y  a c i d s  i n  w h ic h  a l l  carbon  
atoms a r e  l i n k e d  w i t h  n o t  l e s s  than  two h yd rogen  atoms and w hich  
t h u s  c o n t a i n  no d o u b l e  bonds a r e  termed s a t u r a t e d .  The f a t t y  a c i d s  
w h i c h  c o n t a i n  d o u b l e  bonds  a r e  termed u n s a t u r a t e d  ( 5 ) .
F a t t y  a c i d s  o c c u r  n a t u r a l l y  i n  p l a n t s .  The p r i n c i p a l  o n es  
a re  i n  th e  u n s a t u r a t e d  s e r i e s  and have 18 carbon  atoms p e r  m o l e c u l e .  
They a re  o l e i c ,  l i n o l e i c ,  l i n o l e n i c  and r i c i n o l e i c  a c i d s .  In  t h e  
s a t u r a t e d  s e r i e s ,  l a u r i c ,  p a l m i t i c ,  s t e a r i c  and m y r i s t i c  a c i d s  a r e
29
t h e  most  w i d e s p r e a d  ( 1 9 ,  2 6 ,  3 0 ) .
V e g e t a b l e  and an im al  f a t s  and o i l s  a r e  g l y c e r o l  e s t e r s  o f  
f a t t y  a c i d s .  Seed f a t s  g e n e r a l l y  c o n t a i n  p a l m i t i c ,  o l e i c ,  and  
l i n o l e i c  a c i d s  a s  t h e  m ajor  a c i d  components  o f  v e g e t a b l e  f a t s  w h i l e  
l i n o l e n i c  and s t e a r i c  a c i d s  a r e  o f t e n  p r e s e n t  in  r e l a t i v e l y  s m a l l  
amounts .  Gymnosperm s e e d  f a t s  a r e  c h a r a c t e r i z e d  by a low p r o p o r ­
t i o n  o f  s a t u r a t e d  a c i d s  c o n s i s t i n g  o f  p a l m i t i c  and s t e a r i c  and a 
h i g h e r  p r o p o r t i o n  o f  o l e i c  and l i n o l e i c  a c i d s  w i t h  o f t e n  s m a l l e r  
amounts  o f  l i n o l e n i c  a c i d .
F a t s  o b t a i n e d  from f r u i t  o r  f r u i t  c o a t i n g s ,  s u c h  as palm o i l ,  
o l i v e  o i l ,  and C h i n e s e  v e g e t a b l e  t a l l o w ,  c o n t a i n  p a l m i t i c ,  o l e i c  
and o f t e n  l i n o l e i c  as  major  component a c i d s .  O l e i c  and l i n o l e i c  
a c i d s  t o g e t h e r  form an o v e r w h e lm in g  p r o p o r t i o n ,  a p p r o x i m a t e l y  80 
p e r  c e n t ,  o f  th e  t o t a l  f a t t y  a c i d s  p rod u ced  i n  th e  w o r l d ' s  o i l  
s e e d s .  S a t u r a t e d  a c i d s ,  o f  w h ich  p a l m i t i c  a c i d  i s  th e  most abun­
dant,  form a c o m p a r a t i v e l y  s m a l l  p r o p o r t i o n  o f  t h e  t o t a l  a c i d s  p r o ­
duced in  o i l  s e e d s  ( 2 6 ,  33 ,  4 6 ) .
The c o m p o s i t i o n  o f  th e  mixed  f a t t y  a c i d s  o f  corn  o i l  make 
up 80 t o  85 per  c e n t  o f  th e  t o t a l  f a t t y  a c i d s  o f  th e  o i l .  The p r i n ­
c i p a l  s a t u r a t e d  a c i d s  a r e  p a l m i t i c ,  s t e a r i c  and m y r i s t i c .  L i n o l e i c  
and o l e i c  a r e  t h e  p r i n c i p a l  u n s a t u r a t e d  a c i d s  ( 1 9 ,  2 6 ) .
Soybean o i l  c o n s i s t s  p r i n c i p a l l y  o f  t h e  t r i g l y e r i d e s  o f  
o l e i c ,  l i n o l e i c  and l i n o l e n i c  f a t t y  a c i d s  ( 1 9 ,  2 6 ) .  C o l l i n s  and 
S ed g e w ic k  ( 1 3 )  s t u d i e d  t h e  f a t t y  a c i d  c o m p o s i t i o n  o f  s o y b e a n  o i l  o f  
18 v a r i e t i e s  from 43  l o c a t i o n s  i n  16 s t a t e s .  They found  t h a t  the
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f a t t y  a c i d  c o n t e n t  ranged  from ab o u t  3 to  11 p e r  c e n t  l i n o l e n i c ,
43  to  56 p e r  c e n t  l i n o l e i c ,  15 t o  33 p er  c e n t  o l e i c  and 11 to  26  
per  c e n t  s a t u r a t e d  a c i d s .
L in s e e d  o i l  c o n s i s t s  m a in ly  o f  the  m ix ed  g l y c e r i d e s  o f  l i n o ­
l e n i c ,  o l e i c  and l i n o l e i c  a c i d s .  L i n o l e n i c  a c i d  i s  t h e  p r i n c i p a l  
and c h a r a c t e r i s t i c  a c i d  o f  th e  o i l  ( 1 9 ,  2 6 ) .  Sims e t  a 1 . ( 9 6 )  
found t h a t  in  d e v e l o p i n g  f l a x  s e e d ,  o l e i c ,  l i n o l e i c  and l i n o l e n i c  
a c i d s  a l l  i n c r e a s e d  c o n t i n u o u s l y  u n t i l  m a t u r i t y .  O i l  i n  immature  
s e e d ,  h o w e v e r ,  had a h i g h e r  c o n c e n t r a t i o n  o f  s a t u r a t e d  a c i d s  th an  
o i L  i n  more m atu re  s e e d .  In d e v e l o p i n g  s a f f l o w e r  s e e d  o l e i c  a c i d  
c o n c e n t r a t i o n  i n c r e a s e d  s l o w l y  d u r in g  t h e  f i r s t  30 days  a f t e r  f e r ­
t i l i z a t i o n  and th e n  a p p e a r e d  to  l e v e l  o f f  in  some c a s e s  a s  m a t u r i t y  
was a p p ro a ch ed .  I n i t i a l l y ,  l i n o l e i c  a c i d  was p r e s e n t  i n  a l m o s t  th e  
same amount as  o l e i c  a c i d ,  but  by t h e  t w e n t i e t h  day a f t e r  f e r t i l i ­
z a t i o n ,  i t s  c o n c e n t r a t i o n  was t h r e e  t i m e s  t h a t  o f  o l e i c  a c i d .  T h is  
r a t i o  o f  l i n o l e i c  t o  o l e i c  a c i d  t e n d e d  to  i n c r e a s e  s t e a d i l y  d u r in g  
th e  l a t t e r  p a r t  o f  s e e d  d e v e l o p m e n t .
Yermanos and Knowles (1 1 5 )  s t u d i e d  th e  m ajor  f a t t y  a c i d s  in  
t h e  o i l  o f  s e e d  from s e l f e d  and c r o s s e d  f l a x  v a r i e t i e s ,  and found  
v a r i o u s  f a t t y  a c i d s .  The c o n c e n t r a t i o n  o f  l i n o l e n i c  ranged  from 35 
t o  58 p e r  c e n t ,  l i n o l e i c  10 to  17 p e r  c e n t ,  o l e i c  14 to  39 p e r  c e n t  
and p a l m i t i c  s i x  t o  s e v e n  p e r  c e n t .  S m a l l e r  q u a n t i t i e s  o f  s t e a r i c  
and p a l m i t o l e i c  a c i d s  were  a l s o  d e t e c t e d ,  b u t  t h e s e  d id  n o t  e x c e e d  
f o u r  p e r  c e n t  o f  t h e  t o t a l  f a t t y  a c i d s .
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The s a t u r a t e d  a c i d  p r e s e n t  i n  t h e  l a r g e s t  q u a n t i t y  in  p e a ­
nu t  o i l  i s  p a l m i t i c  a c i d .  The u n s a t u r a t e d  a c i d s  o f  p ean u t  o i l  
c o n s i s t  p r i n c i p a l l y  o f  o l e i c  and l i n o l e i c  a c i d s  ( 1 9 ,  2 6 ) .  C o t to n  
s e e d  o i l  c o n t a i n s  p r i n c i p a l l y  l i n o l e i c ,  o l e i c  and p a l m i t i c  a c i d s  
( 1 9 ,  2 6 ) .  In s e s a m e  o i l  o l e i c  and l i n o l e i c  a r e  t h e  p r i n c i p a l  f a t t y  
a c i d s .  The s a t u r a t e d  a c i d s  a r e  p a l m i t i c  and s t e a r i c .  No l i n o l e n i c  
a c i d  i s  p r e s e n t  i n  se sam e  o i l  ( 1 9 ,  2 6 ) .
F a t t y  a c i d  c o n t e n t  o f  r i c e  has  b een  m e a s u r e d  by Wu (1 1 4 )  in  
b ran ,  p o l i s h  and w h i t e  r i c e .  Only f o u r  d i f f e r e n t  f a t t y  a c i d s  were  
found  i n  60 s a m p l e s ;  m y r i s t i c ,  p a l m i t i c ,  o l e i c  and l i n o l e i c  a c i d s .
Bran and p o l i s h e d  r i c e  p o s s e s s e d  a b o u t  t h e  same f a t t y  a c i d  com ponents  
e x c e p t  t h a t  t h e  form er  c o n t a i n e d  o n l y  a t r a c e  o f  m y r i s t i c  a c i d .  The 
a v e r a g e  i n d i v i d u a l  f a t t y  a c i d  c o n t e n t  on t h e  b a s i s  o f  r e l a t i v e  p e r ­
c e n t a g e s  in  th e  50 m i l l e d  r i c e  s a m p l e s  r e p r e s e n t i n g  15 v a r i e t i e s  was  
found to  be m y r i s t i c  a c i d ,  0 . 6  - 1 . 8  per  c e n t ;  p a l m i t i c  a c i d ,  2 0 - 3 0  
p e r  c e n t ;  o l e i c  a c i d ,  2 2 - 3 4  p e r  c e n t ;  and l i n o l e i c  a c i d ,  4 0 - 5 0  p er  
c e n t .
Barr  e £  _al_. (6 )  , u s i n g  a Stedman f r a c t i o n a l  co lum n,  i d e n t i f i e d
t h e  m e t h y l  e s t e r s  o f  th e  f a t t y  a c i d s  o f  co rn  p o l l e n  as  p a l m i t i c ,  
s t e a r i c ,  o l e i c ,  l i n o l e i c  and l i n o l e n i c  a c i d s .  Smith  and C h i b n a l l  (9 7 )  
s t u d i e d  i n  some d e t a i l  g l y c e r i d e  f a t t y  a c i d s  o f  c o c k s f o o t  and r y e ­
g r a s s  f o r a g e  g r a s s e s .  They found  t h a t  t h e  m ix ed  a c i d s  a r e  h i g h l y  
u n s a t u r a t e d ,  and c o n t a i n  a r e l a t i v e l y  low p o r t i o n  o f  s a t u r a t e d  a c i d s .  
The s a t u r a t e d  a c i d s  a r e  p a l m i t i c  and s t e a r i c  a c i d s  t o g e t h e r  w i t h  a 
s m a l l  amount o f  m ixed  h i g h e r  a c i d s  s i m i l a r  t o  " c e r o t i c  a c i d "  w h i c h
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may have been  d e r i v e d  from wax e s t e r s .  The p r e s e n c e  o f  a lp h a -  
l i n o l e n i c  a c i d  was proved  by b r o m in a t io n  and o x i d a t i o n ,  and o f  
a l p h a - l i n o l e i c  a c i d  by o x i d a t i o n .  T h io c y a n o m e t r i c  a n a l y s i s  s u g ­
g e s t e d  th e  p r e s e n c e  o f  o l e i c  a c i d .
H i l d i t c h  (3 4 )  found  p a l m i t i c ,  s t e a r i c ,  a r a c h i d i c ,  o l e i c  and 
l i n o l e i c  a c i d s  i n  s e v e r a l  s p e c i e s  o f  s w e e t  p o t a t o  s e e d .  The p r i n ­
c i p a l  a c i d s  in  okra o i l  a r e  l i n o l e i c ,  o l e i c  and p a l m i t i c  a c i d s  ( 2 6 ) .  
Hopkins and C hisho lm  (36 )  e x t r a c t e d  o i l  from Kenaf s e e d  and i d e n t i ­
f i e d  p a l m i t i c ,  l i n o l e i c ,  o l e i c ,  s t e a r i c ,  a r a c h i d i c ,  9 - h e x a d e c e n o i c  
and 1 2 - ,  1 3 - e p o x y o l e i c  f a t t y  a c i d s .  The p r i n c i p a l  a c i d s  in  tomato  
o i l  are  p a l m i t i c ,  s t e a r i c ,  o l e i c  and l i n o l e i c  a c i d s  ( 2 6 ) .  Lee and 
M a tt ic k  (5 7 )  s t u d i e d  th e  ch a n g es  t h a t  to o k  p l a c e  i n  th e  f a t t y  a c i d s  
o f  the  l i p i d  m a t e r i a l  o f  t h e  e d i b l e  pea .  Peas  were  h e l d  in  s t o r a g e  
f o r  one y e a r  a t  - 1 7 . 8  d e g r e e s  C. i n  th e  raw and e n z y m e - i n a c t i v a t e d  
c o n d i t i o n .  A l l  o f  th e  s e v e r a l  f a t t y  a c i d s  in  the  p h o s p h o l i p i d  f r a c ­
t i o n  showed l a r g e  l o s s e s  in  th e  raw as  c o n t r a s t e d  t o  th e  enzyme-  
i n a c t i v a t e d  s a m p l e s .  N e u t r a l  f a t s  in  th e  same sam ples  showed l o s s e s  
f o r  a l l  u n s a t u r a t e d  f a t t y  a c i d s  in  th e  raw peas  when c o n t r a s t e d  w i t h  
t h o s e  e x t r a c t e d  from th e  e n z y m e - i n a c t i v a t e d  m a t e r i a l s .  F a t t y  a c i d s  
in  th e  n e u t r a l  f a t s  and th e  f r e e  f a t t y  a c i d s  o f  th e  raw m a t e r i a l  
showed a n e t  g a i n  i n  th e  t o t a l  q u a n t i t y  o f  p a l m i t i c  a c i d .  I t  i s  
p o s s i b l e  t h i s  i n c r e a s e  came from th e  u n s a t u r a t e d  c a r b o n - 18 a c i d s .
In 1929 ,  Speer  ^ t  (99 )  i s o l a t e d  t h e  t o t a l  s o l i d  f a t t y  a c i d s  
in  s p i n a c h  w h ic h  y i e l d e d  c h i e f l y  p a l m i t i c  and s t e a r i c  a c i d s  w i t h  about  
t h r e e  p er  c e n t  c e r o t i c  a c i d .  The l i q u i d  a c i d s  w ere  r e c o v e r e d  and t h i s
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amount was shown to  c o n t a i n  a t  l e a s t  1 2 . 7  p e r  c e n t  l i n o l e n i c  a c i d ,  
3 4 . 7  p e r  c e n t  l i n o l e i c  a c i d  and 2 6 . 3  p e r  c e n t  o l e i c  a c i d .  R e c e n t l y  
Wolf e t  _al. ( 1 1 2 )  d e t e r m i n e d  t h e  t o t a l  f a t t y  a c i d  c o m p o s i t i o n  o f  
s p i n a c h  c h l o r o p l a s t s  by g a s - l i q u i d  c h rom atograp h y .  About 89 per  
c e n t  o f  t h e  t o t a l  f a t t y  a c i d s  a r e  u n s a t u r a t e d .  A p p r o x i m a t e ly  73 
p e r  c e n t  o f  t h e  f a t t y  a c i d  f r a c t i o n  i s  composed o f  a c i d s  o f  th e  18 
ca rb o n  s e r i e s .  L i n o l e n i c  a c i d  i s  t h e  p red o m in a n t  u n s a t u r a t e d  f a t t y  
a c i d  p r e s e n t  and p a l m i t i c  a c i d  i s  th e  p red om in an t  s a t u r a t e d  a c i d .  
About 11 p e r  c e n t  o f  th e  t o t a l  f a t t y  a c i d s  i s  p r e s e n t  as  an u n s a t u ­
r a t e d  component t e n t a t i v e l y  i d e n t i f i e d  as  a 16 carbon  t r i e n o i c  a c i d .
H a t t i c k  and Lee (7 1 )  s t u d i e d  f a t t y  a c i d s  i n  e x t r a c t e d  cru d e  
l i p i d  o f  s p i n a c h  and d e t e r m i n e d  c h a n g e s  d u r in g  s t o r a g e  a t  1 7 . 8  d e ­
g r e e s  G. in  t h e  b la n c h e d  and u n t r e a t e d  c o n d i t i o n .  T o t a l  f r e e  f a t t y
a c i d s  i n c r e a s e d  i n  b la n c h e d  s a m p le s  d u r in g  s t o r a g e .  P a l m i t i c  a c i d
i n c r e a s e d  d u r i n g  s t o r a g e  w h i l e  l o n g e r  c h a i n  f a t t y  a c i d s ,  p a r t i c u l a r l y  
l i n o l e n i c  a c i d ,  d e c r e a s e d .  A f a t t y  a c i d  c o n t a i n i n g  17 carb on  a to m s ,
a d e c a n o i c  a c i d ,  was p r e s e n t  i n  f a i r  q u a n t i t y .
As e a r l y  as  1927 ,  C h i b n a l l  and Channon (1 2 )  s t u d i e d  the  f a t t y  
a c i d  c o m p o s i t i o n  o f  c y t o p l a s m  in  cabb age  l e a v e s .  They fou nd  t h a t  
t h e  g r e a t e r  p a r t  o f  t h e  c y t o p l a s m  c o n s i s t e d  o f  l i n o l e n i c  and l i n o ­
l e i c  a c i d s .  P a l m i t i c  and s t e a r i c  a c i d s  c o n s t i t u t e d  t h e  s a t u r a t e d  
a c i d s .  Wheeldon (1 1 0 )  r e c e n t l y  a n a l y z e d  t h e  p h o s p h o l i p i d s  i n  cabb age  
l e a v e s  and fou nd  t h a t  th e y  c o n t a i n e d  m o s t l y  p a l m i t i c ,  l i n o l e i c  and 
l i n o l e n i c  a c i d s .
Pecan o i l  c o n t a i n s  f o u r  p e r  c e n t  s a t u r a t e d  a c i d s ,  7 0 . 9  p e r  
c e n t  o l e i c  a c i d ,  2 5 . 1  p e r  c e n t  l i n o l e i c  a c i d ,  and no l i n o l e n i c  a c i d
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( 2 6 ) .  The mixed f a t t y  a c i d s  o f  tung  o i l  c o n t a i n  p a l m i t i c ,  o l e i c ,  
l i n o l e i c  and a v e r y  l a r g e  amount o f  e l e o a t e a r i c  a c i d .  No l i n o l e n i c  
a c i d  was p r e s e n t  ( 2 6 ) .  O l i v e  o i l  c o n t a i n s  p a l m i t i c ,  s t e a r i c ,  o l e i c ,  
l i n o l e i c  and t r a c e s  o f  m y r i s t i c  and a r a c h i d i c  f a t t y  a c i d s  ( 1 9 ,  2 6 ) .  
The p r i n c i p a l  f a t t y  a c i d s  in  Avocado o i l  a r e  o l e i c ,  p a l m i t i c  and 
l i n o l e i c  a c i d s  ( 1 9 ,  2 6 ) .  C a s t o r  o i l  c o n s i s t s  m o s t l y  o f  r i c i n o -  
l e i c ,  l i n o l e i c ,  and a t r a c e  o f  o l e i c  a c i d  and a l i t t l e  o v e r  one  per  
c e n t  s a t u r a t e d  a c i d s  ( 2 6 ) .
Only r e c e n t l y ,  th r o u g h  t h e  u s e  o f  p ap er  ch rom atography ( 9 ) ,  
w ere  t h e  f a t t y  a c i d  components  o f  t h e  p i n e s  i d e n t i f i e d .  The p r i ­
mary a c i d s  found  were  o l e i c  and l i n o l e i c .  S m a l l e r  amounts  o f  
l i n o l e n i c ,  p a l m i t i c ,  s t e a r i c  and l i g n o c e r i c  a c i d s  were  a l s o  p r e s e n t .  
A r a c h i d i c  and b e h e n i c  a c i d s  were  d e t e c t e d  in  f i v e  s p e c i e s  o f  p i n e .
In a spen  and pap er  b i r c h ,  l i n o l e i c  a c i d  was th e  pred om in an t  f a t t y  
a c i d  w i t h  s m a l l e r  amounts o f  o l e i c  and l i n o l e n i c  a c i d s .  A l s o ,  i n  
r e c e n t  s t u d i e s  Buchanan e t  ^ 1 .  ( 1 0 )  s e p a r a t e d  on s i l i c i c  a c i d  
columns th e  n e u t r a l  f a t t y  m a t e r i a l s  o f  p ap er  b i r c h  wood i n t o  g l y -  
c e r i d s  and e s t e r s  o f  s t e r o l s  and o t h e r  h i g h e r  a l c o h o l s .  The r e s u l t s  
i n d i c a t e d  t h a t  a b ou t  90 p e r  c e n t  o f  t h e  combined  a c i d s  w ere  p r e s e n t  
a s  t r i g l y c e r i d e s ,  and a p p r o x i m a t e l y  f o u r  p e r  c e n t  w ere  p r e s e n t  as  
e s t e r s  o f  s t e r o l s .  L i n o l e i c  a c i d  i s  t h e  m ajor  combined f a t t y  a c i d ,  
b u t  i t  i s  accom pan ied  by p a l m i t i c ,  s t e a r i c ,  o l e i c ,  l i n o l e n i c ,  a r a ­
c h i d i c ,  b e h e n i c ,  l i g n o c e r i c  and o t h e r  a c i d s .
MATERIALS AND METHODS
On November I ,  I 9 6 0 ,  a p p r o x i m a t e l y  50 b u s h e l s  e a c h  o f  Gold-  
rush  and L 1 -8 0  s w e e t  p o t a t o e s  w ere  o b t a i n e d  from t h e  Sweet P o t a t o  
R e s e a r c h  C e n t e r ,  C hase ,  L o u i s i a n a ,  and b r o u g h t  to  Baton Rouge,  L o u i ­
s i a n a ,  to  be u s e d  in  w a s h i n g  and s t o r a g e  s t u d i e s .
T h is  w a s h i n g  s t u d y  i s  cod ed  A and B. T r e a tm e n t s  i n v o l v i n g  
s t u d y  A and B a r e  i d e n t i c a l  e x c e p t  t h a t  s w e e t  p o t a t o e s  in  s t u d y  A 
w ere  s t o r e d  a t  60 d e g r e e s  F. w i t h  a r e l a t i v e  h u m id i ty  o f  70 per  
c e n t ,  and t h e  s w e e t  p o t a t o e s  in  s t u d y  B w ere  s t o r e d  in  common s t o r ­
age (no t e m p e r a t u r e  c o n t r o l ) . T r e a tm e n t s  f o r  s t u d y  A and B were  as  
f o l l o w s :
1 . Washed day o f  h a r v e s t .
2. Washed one day a f t e r  h a r v e s t
3. Washed two days  a f t e r  h a r v e s t
4 . Washed f o u r  days  a f t e r  h a r v e s t .
5. Washed s i x  days  a f t e r  h a r v e s t
6. Washed t e n  days  a f t e r  h a r v e s t
7. Not w a sh e d ,  c u r e d  t e n  days  and p l a c e d  i n  s t o r a g e  ( c o n t r o l )
8. Washed 30 days  a f t e r  h a r v e s t .
9 . Washed 60 days  a f t e r  h a r v e s t .
10. Washed 90 d ays  a f t e r  h a r v e s t .
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G old r u sh  and L 1 -80  s w e e t  p o t a t o e s  w ere  k e p t  a t  room tem­
p e r a t u r e  f o r  a c e r t a i n  p e r i o d  a f t e r  h a r v e s t ,  then  washed .  A com­
m e r c i a l  r o l l e r - c o n v e y o r  ty p e  s w e e t  p o t a t o  w a sh in g  machine  was used  
to  wash the  r o o t s .
Roots in  t r e a t m e n t s  one through  s i x  w ere  washed a f t e r  h ar ­
v e s t  and a l l o w e d  to  a i r  dry .  A l l  t r e a t m e n t s  c o n s i s t e d  o f  f o u r  
r e p l i c a t i o n s  w i t h  25 r o o t s  per  r e p l i c a t i o n .  The r o o t s  were  
w e i g h e d ,  p l a c e d  in  o n e - f o u r t h  b u s h e l  w i r e  bound c r a t e s ,  cu red  f o r  
t e n  days  a t  or  n ear  a t e m p era tu re  o f  85 d e g r e e s  F. w i t h  a r e l a t i v e  
h u m id i ty  n ear  85 per  c e n t ,  and p l a c e d  in  s t o r a g e .  Roots in  t r e a t ­
ment s e v e n  were  n o t  washed a f t e r  h a r v e s t ,  but were  cured  f o r  ten  
days and s t o r e d .  Roots in  t r e a t m e n t s  e i g h t  th rou gh  te n  were  cured  
soon  a f t e r  h a r v e s t  f o r  t e n  d a y s ,  s t o r e d ,  removed from s t o r a g e  and 
washed  as i n d i c a t e d  by the  t r e a t m e n t s .  These  r o o t s  were  th en  r e ­
tu rn ed  to  s t o r a g e  f o r  th e  rem ainder  o f  t h e  s t o r a g e  p e r i o d .  The 
r o o t s  in  s tu d y  A and B were k e p t  in  s t o r a g e  f o r  a p e r i o d  o f  120 
d a y s .
Data were  o b t a i n e d  on w e i g h t  l o s s  d u r in g  s t o r a g e ,  s t o r a g e  
decay  and s p r o u t i n g  i n  s t o r a g e .  At the  end o f  th e  120 day s t o r a g e  
p e r i o d ,  a l l  b r u i s e d  a r e a s  on f i v e  r o o t s  s e l e c t e d  a t  random from e a c h  
r e p l i c a t i o n  o f  a l l  t r e a t m e n t s  were  c o u n te d  and r e c o r d e d .  These d a ta  
were u s e d  to  d e t e r m i n e  w h e th e r  c e r t a i n  w a sh in g  t r e a t m e n t s  red uced  
b r u i s i n g .  In a d d i t i o n ,  e a c h  o f  t h e  f i v e  r o o t s  was c u t  l e n g t h w i s e  
to  d e te r m i n e  s e v e r i t y  o f  p i t h i n e s s .
In 1961 th e  w a sh in g  s t u d y  was r e p e a t e d  and on O ctober  31 ,  1961 ,  
15 b u s h e l s  e a c h  o f  C e n t e n n i a l ,  G o ldrush  and U n i t  I P orto  Rico  s w e e t
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p o t a t o e s  were  o b t a i n e d  from t h e  H o r t i c u l t u r a l  R e s e a r c h  Farm, C l i n t o n ,  
L o u i s i a n a .  The number o f  t r e a t m e n t s  was re d u c e d  from t e n  to  s e v e n  
and two v a r i e t i e s  n o t  p r e v i o u s l y  u s e d  were  added. L 1 -8 0  was dropped  
from t h e  s t u d y .  The number o f  r o o t s  in  e a c h  r e p l i c a t i o n  o f  e v e r y  
t r e a t m e n t  was red u ced  from 25 to  12,  and d a t a  o b t a i n e d  were  th e  same 
as  in  th e  p r e v i o u s  y e a r .
The t r e a t m e n t s  w ere  as  f o l l o w s :
1 . Washed day o f  h a r v e s t .
2. Washed one  day a f t e r  h a r v e s t .
3. Washed te n  days  a f t e r  h a r v e s t .
4 . Not w a sh e d ,  c u red  te n  days  and p l a c e d  in  s t o r a g e  ( c o n t r o l )
5. Washed 30 d ays  a f t e r  h a r v e s t .
6. Washed 60 days  a f t e r  h a r v e s t .
7 . Washed 90 d ays  a f t e r  h a r v e s t .
In 1960 some r e s e a r c h  was u n d e r t a k e n  to  d e t e r m i n e  w h e th e r  p e r i ­
derm t i s s u e  o f  L 1 -8 0  and G o ld r u sh  v a r i e t i e s  was added i n  s t o r a g e  to  
t h a t  a l r e a d y  p r e s e n t  on s w e e t  p o t a t o  r o o t s  a t  h a r v e s t  t im e  and to  d e ­
t e r m i n e  w h e t h e r  wound t i s s u e  w ould  be formed n e a r  newly  b r u i s e d  a r e a s  
a f t e r  a s e c o n d  r e c u r i n g  p e r i o d .  These s a m p le s  w ere  c o l l e c t e d  a t  th e  
end o f  t e n ,  3 0 ,  60 and 90 d a y s .  M a t e r i a l  o b t a i n e d  f o r  t h i s  s t u d y  came 
from r o o t s  s t o r e d  a t  60 d e g r e e s  F. and i n  common s t o r a g e .
R oots  t h a t  w ere  s t o r e d  a t  60 d e g r e e s  F. and in  common s t o r a g e  
f o r  30 and 90 d ays  w e r e  removed from s t o r a g e ,  r ew ash ed  and r e c u r e d .  
Samples  o f  G o ld r u s h  and L 1 - 8 0  w ere  c o l l e c t e d  t e n  days  a f t e r  t h e s e  
r o o t s  w ere  r e c u r e d  and from r o o t s  t h a t  w e r e  n o t  r e c u r e d .  S e c t i o n s
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w ere  p r e p a r e d  from i n j u r e d  t i s s u e  from r o o t s  t h a t  w e r e  r e c u r e d  and 
from t h o s e  t h a t  were  n o t  r e c u r e d .  T hese  s e c t i o n s  c o n s i s t e d  o f  p e r i ­
derm, c o r t i c a l  and parenchyma t i s s u e .
In 1961 o n l y  n o n - i n j u r e d  p e r id e r m  t i s s u e  o f  C e n t e n n i a l ,  
G old r u sh  and U n i t  I P o r to  Rico  r o o t s  t h a t  had been c u r e d  and s t o r e d  
a t  60 d e g r e e s  F. and in  common s t o r a g e  was c o l l e c t e d .  These  sam ples  
w ere  c o l l e c t e d  a t  th e  end o f  t e n ,  3 0 ,  60 and 90 d a y s .
A l l  t i s s u e  c o l l e c t e d  was a s p i r a t e d ,  k i l l e d ,  f i x e d  in  f o r m a l i n -  
a c e t o - a l c o h o l  (3 9 )  and s t o r e d  in  s m a l l  v i a l s  c o n t a i n i n g  70 p e r  c e n t  
e t h y l  a l c o h o l .  Samples w ere  th en  d e h y d r a t e d  e m p lo y i n g  the  t e r t i a r y  
b u t y l  a l c o h o l  s e r i e s ,  i n f i l t r a t e d  w i t h  p a r a f f i n  and embedded in t i s ­
s u e  mat .  S e c t i o n s  15 m ic r o n s  t h i c k  were  c u t  w i t h  a r o t a r y  m ic r o to m e ,  
mounted on s l i d e s ,  s t a i n e d  w i t h  s a f r a n i n  r e d ,  f a s t  g r e e n ,  d e h y d r a te d  
and c o v e r e d  w i t h  l u c i t e  ( 4 5 ) .  P h o to m ic r o g r a p h s  were  made o f  the  
s e c  t i o n s .
Data were  c o l l e c t e d  on number o f  p e r i d e r m  c e l l s  p r e s e n t  on 
r o o t s  t e n ,  30 ,  60 and 90 d ays  a f t e r  h a r v e s t  s t o r e d  a t  6u d e g r e e s  F. 
and in  common s t o r a g e  and th e  number o f  wound p e r id e r m  c e l l s  formed  
around i n j u r e d  a r e a s  on r o o t s  t h a t  w ere  r e c u r e d  and t h o s e  t h a t  were  
n o t  r e c u r e d .
R e s e a r c h  was a l s o  u n d e r t a k e n  in  J961 t o  d e t e r m i n e  i f  t h e r e  
a r e  any f a t t y  a c i d s  p r e s e n t  i n  t h e  p e r id e r m  t i s s u e  o f  r o o t s  o f  Cen­
t e n n i a l ,  G o ld r u s h  and U n i t  I P o r t o  R ic o .  S e v e r a l  b u s h e l s  o f  r o o t s  
o f  e a c h  o f  t h e s e  v a r i e t i e s  w ere  w a sh ed ,  c u r e d  and s t o r e d  a t  60 d e ­
g r e e s  F,  On t h e  day o f  h a r v e s t ,  on e  d a y ,  t e n ,  30 ,  60 and 90 days
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a f t e r  h a r v e s t ,  t e n  r o o t s  from e a c h  v a r i e t y  w ere  s e l e c t e d  a t  random 
f o r  a n a l y s i s .  The p e r id e r m  c o n s i s t i n g  o f  n o n - i n j u r e d  and i n j u r e d  
t i s s u e  was c u t  from t h e  r o o t  w i t h  as l i t t l e  c o r t e x  as  p o s s i b l e .  
D u p l i c a t e  50 gram s a m p le s  w ere  d r i e d  f o r  24 h ours  a t  100 d e g r e e s  
F. and s t o r e d  in  g l a s s  j a r s .
The p e r i d e r m  s a m p le s  were  th en  p r e p a r e d  f o r  a n a l y s i s  a c c o r d ­
in g  to  t h e  p r o c e d u r e  d e s c r i b e d  by James ( 3 8 ) .  A M i c r o -T e k ,  250U 
s e r i e s  g a s - l i q u i d  ch rom atograp h  was u sed  to  i d e n t i f y  th e  f a t t y  
a c i d  e s t e r s .  An 18 f o o t  column o f  1 / 4  i n c h  d ia m e t e r  packed  w i t h  
d i e t h y l e n e  g l y c o l  a d i p a t e  ( 6 0 / 8 0  mesh) was u s e d .  Column tem p era ­
t u r e  was m a i n t a i n e d  a t  220 d e g r e e s  C. and h e l i u m  g a s  was u sed  as  
th e  c a r r i e r  g a s .  The t im e r e q u i r e d  f o r  th e  g a s  c h r o m a to g r a p h ic  
a n a l y s i s  o f  e a c h  sam ple  was 90 m i n u t e s .  I d e n t i f i c a t i o n  o f  t h e  
m ajor  components  was done by comparing  r e t e n t i o n  t im e s  w i t h  t h o s e  
o b t a i n e d  w i t h  p ure  s t a n d a r d s .  R e s u l t s  were  c a l c u l a t e d  by t h e  peak  
a r e a  method and e x p r e s s e d  as per  c e n t  i n c r e a s e  o v e r  th e  i n i t i a l  
amount o f  f a t t y  a c i d s  p r e s e n t  in  p e r id e r m  t i s s u e .
RESULTS AND DISCUSSION
The e f f  e c t  o f  d a t e  o f  w a s h i n g  a f t e r  h a r v e s t  on s u b s e q u e n t  
k e e p i n g  q u a l i t y  o f  L 1 -8 0  and G o ld r u s h  s w e e t  p o t a t o e s  s t o r e d  a t  60 
d e g r e e s  F. f o r  120 days  i s  shown in  T a b le s  I and I I .  The r e s u l t s  
in  T a b le  I show t h a t  d i f f e r e n c e s  b e tw een  t r e a t m e n t s  w i t h  a s t e r i s k s  
are  s i g n i f i c a n t l y  s u p e r i o r  to  t h o s e  t r e a t m e n t s  w i t h o u t  a s t e r i s k s .
These d a t a  a l s o  show t h a t  L 1 - 8 0  r o o t s  n o t  washed  o r  washed  
o n e ,  60 o r  90 d ays  a f t e r  h a r v e s t  had l e s s  than  10 p er  c e n t  l o s s  in  
w e i g h t .  Those w ashed  t h e  day o f  h a r v e s t  o r  30 days  a f t e r  h a r v e s t  
had a w e i g h t  l o s s  o f  from 11 to  14 p er  c e n t ,  w h i l e  r o o t s  washed  two,  
f o u r ,  s i x  o r  t e n  days  a f t e r  h a r v e s t  had t h e  g r e a t e s t  w e i g h t  l o s s ,  
r a n g in g  from 1 4 . 9 6  to  2 6 . 2 2  p er  c e n t .
Roots  o f  L 1 - 8 0  k e p t  b e t t e r  i n  s t o r a g e  i f  t h e y  w ere  n o t  
w ashed ,  bu t  l i t t l e  l o s s  was i n c u r r e d  i n  s t o r a g e  i f  t h e y  w ere  washed  
e i t h e r  o n e ,  60 o r  90 days  a f t e r  h a r v e s t .  Employing  any one o f  t h e s e  
t r e a t m e n t s  r e s u l t e d  in  s t o r a g e  l o s s e s  o f  l e s s  than  10 p er  c e n t .
The r e s u l t s  i n  T a b le  I I  show t h a t  d i f f e r e n c e s  b e tw e e n  t r e a t ­
ments  w i t h  a s t e r i s k s  were  s i g n i f i c a n t l y  s u p e r i o r  to  t h o s e  t r e a t m e n t s  
w i t h o u t  a s t e r i s k s .  T h ese  d a t a  a l s o  show t h a t  G o ld r u s h  r o o t s  e i t h e r
n o t  washed  o r  washed  t h e  day o f  h a r v e s t ,  o n e ,  tw o ,  3 0 ,  60 o r  90
days  a f t e r  h a r v e s t  had l e s s  th an  10 p e r  c e n t  l o s s  in  w e i g h t .  Those
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TABLE I .  A p p l i c a t i o n  o f  the  Duncan M u l t i p l e  Range T es t  on the  s i g n i f i c a n c e  o f  v a r i o u s  mean 
d i f f e r e n c e s  among tr e a tm e n t s  o f  L 1-80 r o o t s  s t o r e d  at  60 d e g r e e s  F. f o r  120 days .
Treatment
Treatments Means "D" v a l u e s
per  c e n t
w e ig h t  l o s s  6 3 5 4 1 8 2 10 7 9
1. Washed day o f
h a r v e s t 6 - 2 6 .2 2 6 - 3 .4 4  6 .3 6 11 .26* 12 .94* 14 .74* 16 .93* 1 7 .61* 1 8 .70* 19 .43*
2.  Washed one day
a f t e r  h a r v e s t 3 - 22 .7 8 3 - 2 .9 2 7 .8 2 * 9 . 5 0 * 11 .30* 1 3 .4 9 * 14 .17* 15 .62* 16 .0 4 *
3. Washed two days
a f t e r  h a r v e s t 5 - 19 .86 5 4 . 9 0 6. 58* 8 . 3 8 * 1 0 .5 7 * 11 .25* 12 .34* 13 .12*
4.  Washed f o u r  days
a f t e r  h a r v e s t 4 - 14 .96 4 - 1 .68 3 .4 8 5 .67 6. 35 7 .4 4 * 8 . 2 2 *
5. Washed s i x  days
a f t e r  h a r v e s t I - 13 .28 I - 1.80 3.99 4 .6 7 5 .7 6 6.  54
6.  Washed ten  days
a f t e r  h a r v e s t 8 - 11 .48 8 - 2 .19 2 .87 3 .9 6 4.  74
7. Not washed,  cured
ten  days and
p la c e d  in  s t o r ­
age ( c o n t r o l ) 2 - 9 . 2 8 2 - .68 1.77 2 .5 5
8. Washed 30 days
a f t e r  h a r v e s t 10 - 8 .61 10 - 1.09 1.87
9 .  Washed 60 days
a f t e r  h a r v e s t 7 - 7 .52 7 - . 78
10. Washed 90 days
a f t e r  h a r v e s t 9 - 6. 74 9 -
* S i g n i f i c a n t  a t  .05  l e v e l .
TABLE I I . A p p l i c a t i o n  o f  th e  Duncan M u l t i p l e  Range 
d i f f e r e n c e s  among t r e a tm e n ts  o f  Goldrush
Test  on the  s i g n i f i c a n c e  o f  v a r i o u s  mean 
r o o t s  s t o r e d  a t  60 d e g r e e s  F. f o r  120 days .
Treatments
Treatment
Means "D" v a l u e s
per  c e n t
w e ig h t  l o s s  5 4 6 3 10 9 2 8 1 7
1. Washed day o f  
h a r v e s t 5 -  2 0 .1 0  5 - 5 .67 6 .9 9 * 10.7 3* 11 .84* 12 .29* 12 .68* 12 .68* 1 3 .3 7 * 1 4 .61*
2. Washed one day 
a f t e r  h a r v e s t 4 -  14 .43  4 1 .32 5 .06 6.  17 6 .6 2 7 .0 1 * 7 .00 7 .7 0 * 8 . 9 4 *
3. Washed two days  
a f t e r  h a r v e s t 6 -  13 .11  6 3 .76 4 . 8 5 5 .30 5 .69 7 .0 1 * 6. 38 7 .6 2 *
4.  Washed fou r  days  
a f t e r  h a r v e s t 3 -  9 .3 7  3 1 . U 1.56 1.95 1.95 2 . 6 4 3 .8 8
5. Washed s i x  days
a f t e r  h a r v e s t
6. Washed te n  days
a f t e r  h a r v e s t
7. Not washed,  cured
10 - 8 , 2 6  10 
9 - 7 .81 9
- .45 .84
.39
.84
.39
1 .53
1 .08
2 .7 7
2 .3 2
ten  days and 
p la c e d  in  s t o r -
age ( c o n t r o l ) 2 - 7 .42  2 - .00 .69 1.93
8.  Washed 30 days
a f t e r  h a r v e s t 8 - 7 .42  8 - .69 1 .93
9.  Washed 60 days
a f t e r  h a r v e s t 1 - 6 .7 3  1 - 1 .24
10. Washed 90 days
a f t e r  h a r v e s t 7 - 5 .4 9  7 -
* S i g n i f i c a n t  a t  .05 l e v e l .
■F-
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r o o t s  washed  f o u r ,  f i v e ,  o r  s i x  days  a f t e r  h a r v e s t  had a w e i g h t  
l o s s  r a n g in g  from 13 .11  to  2 0 . 1 0  p er  c e n t .
From t h e s e  d a ta  i t  can be s e e n  t h a t  r o o t s  o f  th e  G o ld r u sh
v a r i e t y  w i l l  k eep  b e t t e r  i n  s t o r a g e  i f  th ey  a r e  washed  e i t h e r  on 
t h e  day o f  h a r v e s t ,  o n e ,  tw o ,  30 ,  60 o r  90 d ays  a f t e r  h a r v e s t .  I f  
h a n d l e d  in  t h i s  manner,  s t o r a g e  l o s s e s  s h o u l d  n o r m a l l y  be l e s s  than  
10 p e r  c e n t .  P l a t e s  1 and 2 i l l u s t r a t e  t h e  e f f e c t  o f  d a t e  o f  w ash­
in g  a f t e r  h a r v e s t  on L 1 -8 0  and G o ldrush  v a r i e t i e s  s t o r e d  a t  60 d e ­
g r e e s  F.
The e f f e c t  o f  d a t e  o f  w a sh in g  a f t e r  h a r v e s t  on th e  k e e p in g
q u a l i t y  o f  L 1 -8 0  and G o ld r u s h  r o o t s  s t o r e d  in  common s t o r a g e  i s
shown in  T ab le  I I I .
In t h i s  s t u d y  th e  v a r i e t y  x t r e a t m e n t  i n t e r a c t i o n  was not  
s i g n i f i c a n t .  T h is  i n d i c a t e d  t h a t  L 1 -8 0  and G o ld r u sh  v a r i e t i e s  
re s p o n d e d  s i m i l a r l y  to a l l  t r e a t m e n t s  in  common s t o r a g e  r e g a r d l e s s  
o f  when th e  r o o t s  were  washed  a f t e r  h a r v e s t .  L 1 - 8 0  l o s t  l e s s  
w e i g h t  than  G o ld r u s h  when th e  two v a r i e t a l  means were  compared as  
an a v e r a g e  o f  a l l  t r e a t m e n t s .  L 1 -8 0  mean w e i g h t  l o s s  was 2 4 . 9 9  
p er  c e n t ,  and G o ld r u s h  mean w e i g h t  l o s s  was 3 8 . 6 4  p e r  c e n t .  I t  
can be c o n c l u d e d  t h a t  L 1 - 8 0  and G o ld r u s h  r o o t s  when w ashed  f o r  
common s t o r a g e  e m p lo y i n g  any one  o f  th e  t r e a t m e n t s  l i s t e d  in  T a b le  
I I I ,  w ould  r e s p o n d  t h e  same to  a l l  t r e a t m e n t s .  However,  i n  common 
s t o r a g e ,  i t  a p p e a r s  t h a t  L 1 - 8 0  k e p t  b e t t e r  than  G o ldr ush  b a s e d  on 
th e  r e s u l t s  o b t a i n e d  in  t h i s  s t u d y .
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P l a t e  1. E f f e c t  o f  d a t e  o f  w a s h i n g  a f t e r  h a r v e s t  on r o o t s  o f  
L 1 -8 0  ( l o w e r  row) and G o ld r u s h  (upper  row) s t o r e d  
a t  60 d e g r e e s  F.  f o r  120 d a y s .
Nos.  T l ,  T i l  - Washed day o f  h a r v e s t
T2,  T12 -  Washed one  day a f t e r  h a r v e s t
T3,  T13 -  Washed two d ays  a f t e r  h a r v e s t
T4,  T14 - Washed f o u r  days  a f t e r  h a r v e s t  
T 5 , T13 - Washed s i x  days  a f t e r  h a r v e s t
T6,  T16 - Washed t e n  days  a f t e r  h a r v e s t
T 7 , T17 - Not w a sh e d ,  c u red  t e n  days  and  
p l a c e d  i n  s t o r a g e  ( c o n t r o l )
P l a t e  2 .  E f f e c t  o f  d a t e  o f  w a s h i n g  a f t e r  h a r v e s t  on r o o t s  o f  
L 1 -8 0  ( l o w e r  row) and G o ld r u s h  (upper  row) s t o r e d  
a t  60 d e g r e e s  F.  f o r  120 d a y s .
Nos.  T 1 , T i l  - Washed day o f  h a r v e s t
T 2 , T12 - Washed one  day a f t e r  h a r v e s t
T 8 , T18 -  Washed 30 days  a f t e r  h a r v e s t
T9,  T19 - Washed 60 d ays  a f t e r  h a r v e s t
T10,  T20 - Washed 90 days  a f t e r  h a r v e s t
T6,  T16 - Washed t e n  d ays  a f t e r  h a r v e s t  
T 7 , T17 - Not w a sh e d ,  c u r e d  t e n  days  and 
p l a c e d  i n  s t o r a g e  ( c o n t r o l )
TABLE I I I .  A p p l i c a t i o n  o f  th e  Duncan M u l t i p l e  Range T es t  on th e  s i g n i f i c a n c e  o f  v a r i o u s  mean 
trea tm ent  d i f f e r e n c e s  as an average  o f  a l l  v a r i e t i e s  (L 1-80 and Goldrush) s t o r e d  
in  conmon s t o r a g e  f o r  120 days .
Treatments
Treatment
Means "D" v a l u e s
per  c e n t
w e ig h t  l o s s  6 5 8 4 2 1 9 3 10 7
1. Washed day o f
h a r v e s t 6 - 54 .47  6 - 5 .1 5  1 7 .80* 18 .14* 2 2 . 7 5 * 2 3 .9 8 * 2 9 . 2 5 * 3 0 .9 8 * 3 6 .3 5 * 42.  10*
2.  Washed one day
a f t e r  h a r v e s t 5 - 4 9 . 3 2  5 - 12 .65* 12 .99* 17 .60* 18 .83* 2 4 .1 0 * 2 5 . 8 3 * 3 1 .2 0 * 36 .9 5 *
3. Washed two days
a f t e r  h a r v e s t 8 - 36 .67  8 .3 4 4 . 9 5 6 . 18 11.45 13 .18* 18 .55* 2 4 . 3 0 *
4.  Washed fo u r  days
a f t e r  h a r v e s t 4 - 3 6 . 3 3  4 - 4 .61 5. 84 11 . U 12 .84* 18 .21* 2 3 .9 6 *
5. Washed s i x  days
a f t e r  h a r v e s t 2 - 31 .72  2 - 1 .23 6 . >0 8 . 2 3 13 .60* 19 .35*
6 . Washed ten  days
a f t e r  h a r v e s t 1 - 30 .49  1 - 5.27 7 .0 0 12 .37* 18 .12*
7. Not washed,  cured
ten  days and
p la c e d  in  s t o r ­
age ( c o n t r o l ) 9 - 2 5 .2 2  9 - 1. 73 7. 10 1 2 .8 5 *
8 . Washed 30 days
a f t e r  h a r v e s t 3 - 23 .49  3 - 5. 37 1 1 . 12
9. Washed 60 days
a f t e r  h a r v e s t 10 - 18 .12  10 - 5 .75
10. Washed 90 days
a f t e r  h a r v e s t 7 - 12.37 7 -
* S i g n i f i c a n t  a t  .05  l e v e l .
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R oots  o f  L 1 -8 0  o r  G o ld r u sh  k e p t  b e t t e r  in  common s t o r a g e  i f  
t h e y  w ere  n o t  w ashed  o r  i f  th ey  w ere  washed  e i t h e r  two o r  90 days  
a f t e r  h a r v e s t .  A 1 2 . 3 7  p er  c e n t  w e i g h t  l o s s  was r e c o r d e d  when th e  
r o o t s  were  n o t  w a sh ed .  The w e i g h t  l o s s e s  o f  th e  o t h e r  t r e a t m e n t s  
ra n g ed  from 1 8 . 1 2  to  5 4 . 4 7  p e r  c e n t .  P l a t e s  3 and 4 i l l u s t r a t e  th e  
e f f e c t  o f  d a t e  o f  w a s h i n g  a f t e r  h a r v e s t  on r o o t s  o f  L, 1-80  and Gold-  
r u sh  v a r i e t i e s  s t o r e d  in  common s t o r a g e  f o r  120 d a y s .  F i g u r e  1 
i l l u s t r a t e s  t h e  mean w e e k l y  t e m p e r a t u r e  and r e l a t i v e  h u m id i ty  r e a d ­
i n g s  f o r  t h e  1 9 6 0 -6 1  w a s h i n g  s t u d y  o f  s w e e t  p o t a t o e s  s t o r e d  a t  60 
d e g r e e s  F. and i n  common s t o r a g e .
The e f f e c t  o f  d a t e  o f  w a s h i n g  on th e  k e e p i n g  q u a l i t y  o f  Cen­
t e n n i a l ,  G o ld r u s h  and U n i t  I  P o r t o  Rico  s w e e t  p o t a t o e s  s t o r e d  f o r  120 
d ays  a t  60 d e g r e e s  F. i s  shown in  T ab le  IV. In t h i s  s t u d y  th e  v a r i e t y  
x t r e a t m e n t  i n t e r a c t i o n  was n o t  s i g n i f i c a n t .  T h is  i n d i c a t e d  t h a t  Cen­
t e n n i a l ,  G o ld r u sh  and U n i t  I P o r to  Rico v a r i e t i e s  re s p o n d ed  m  the  
same manner to  a l l  t r e a t m e n t s  i n  t h e  s t u d y  and t h a t  no d i f f e r e n c e s  
e x i s t e d  among th e  v a r i e t i e s .
T ab le  IV shows th e  b e s t  t r e a t m e n t s  as  an a v e r a g e  o f  a l l  v a r i e ­
t i e s  ( C e n t e n n i a l ,  G o l d r u s h ,  U ni t  I P o r to  R ico)  s t o r e d  a t  60 d e g r e e s  F. 
T hese  d a t a  c l e a r l y  show t h a t  i f  s w e e t  p o t a t o e s  a r e  to  be s t o r e d  o v e r  
a p r o l o n g e d  p e r i o d ,  t h e y  s h o u l d  n o t  be washed  p r i o r  to  b e i n g  p l a c e d  
i n  s t o r a g e .
R oots  p l a c e d  i n  common s t o r a g e  f o r  t h e  1 9 6 1 -6 2  s t u d y  w ere  d e ­
s t r o y e d  by a f r e e z e  in  January  o f  1962 and no d a t a  a r e  a v a i l a b l e  from  
t h i s  s t u d y .  F i g u r e  2 i l l u s t r a t e s  t h e  mean w e e k l y  t e m p e r a t u r e  and
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P l a t e  3.  E f f e c t  o f  d a t e  o f  w a s h i n g  a f t e r  h a r v e s t  on r o o t s  o f  
L 1 -8 0  ( l o w e r  row) and G o ldr ush  (u p per  row) s t o r e d  
i n  common s t o r a g e  f o r  120 d a y s .
Nos. T 1 , T i l  - Washed day o f  h a r v e s t
T2,  T12 - Washed one day a f t e r  h a r v e s t
T3,  T13 - Washed two d ays  a f t e r  h a r v e s t
T 4 , T14 - Washed f o u r  days  a f t e r  h a r v e s t  
T 5 , T15 - Washed s i x  d ays  a f t e r  h a r v e s t
T6,  T16 - Washed t e n  d ays  a f t e r  h a r v e s t
T 7 , T17 -  Not w a sh e d ,  c u r e d  t e n  d ays  and  
p l a c e d  in  s t o r a g e  ( c o n t r o l )
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P l a t e  4 .  E f f e c t  o f  d a t e  o f  w a s h i n g  a f t e r  h a r v e s t  on r o o t s  o f  
L 1 - 8 0  ( l o w e r  row) and G o ld r u s h  (u p p e r  row) s t o r e d  
in  common s t o r a g e  f o r  120 d a y s .
Nos.  T l ,  T i l  - Washed day o f  h a r v e s t
T 2 , T12 - Washed one day a f t e r  h a r v e s t
T8,  T18 -  Washed 30 days  a f t e r  h a r v e s t
T9,  T19 - Washed 60 days  a f t e r  h a r v e s t
T10,  T20 - Washed 90 d ays  a f t e r  h a r v e s t
T6,  T16 - Washed t e n  d ays  a f t e r  h a r v e s t
T 7 , T17 - Not w a sh ed ,  c u r e d  t e n  days  and
p l a c e d  i n  s t o r a g e  ( c o n t r o l )
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N O V .  O E C .  I A N .  F E 8 .  M A R .
F I G U R E  I .  M E A N  W E E K L Y  T E M P E R A T U R E  A N D  R E L A T I V E  H U M I D I T Y  R E A D I N G S  F O R  T H E  1 9 6 0 - 6 1  
W A S H I N G  S T U D Y .
TABLE IV. A p p l i c a t i o n  o f  the  Duncan M u l t i p l e  Range T es t  on the v a r i o u s  mean trea tm ent  
d i f f e r e n c e s  as an average  o f  a l l  v a r i e t i e s  ( C e n t e n n i a l ,  Goldrush,  Unit  1 
Porto  Rico) s t o r e d  a t  60 d egree s  F. f o r  120 days .
Treatments
Treatment
Means "D" v a l u e s
per  c e n t  
w e ig h t  l o s s 3 6 2 7 5 1 4
1. Washed day o f
h a r v e s t 3 -  18.97 3 - 6 .88* 8 .1 8 * 1 0 .02* 10 .73* 1 0 .8 1 * 1 5 .8 5 *
2.  Washed one day a f t e r
h a r v e s t 6 - 12 .09 6 - 1 .30 3 .1 4 3 .85 3 .9 3 8 . 9 7 *
3.  Washed t e n  days a f t e r
h a r v e s t 2 -  10 .79 2 - 1.84 2 . 5 5 2 . 6 3 7 .6 7 *
4.  Not washed,  cured ten
days and p la c e d  in
s t o r a g e  ( c o n t r o l ) 7 - 8 .95 7 - .71 .79 5 . 8 3 *
5. Washed 30 days a f t e r
h a r v e s t 5 -  8 .2 4 5 - .08 5 .1 2
6 . Washed 60 days a f t e r
h a r v e s t 1 - 8 .1 6 1 - 5 .0 4
7. Washed 90 days a f t e r
h a r v e s t 4 - 3 .12 4 -
* S i g n i f i c a n t  a t  .05 l e v e l .
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r e l a t i v e  h u m id i ty  r e a d i n g s  f o r  th e  1 9 6 1 - 6 2  w a sh in g  s tu d y  o f  s w e e t  
p o t a t o e s  s t o r e d  a t  60 d e g r e e s  F. and in  common s t o r a g e .
The d a t a  i n  T a b le  V show t h a t  t h e r e  were  h i g h l y  s i g n i f i c a n t  
c o r r e l a t i o n s  b e tw e e n  number o f  b r u i s e d  a r e a s  on r o o t s  and p er  c e n t  
w e i g h t  l o s s  o f  s w e e t  p o t a t o e s  washed  a t  d i f f e r e n t  days  a f t e r  h a r v e s t  
as i n d i c a t e d  by the  h i g h l y  s i g n i f i c a n t  "r" v a l u e s .  These ur" v a l u e s  
s u g g e s t  m o d era te  a s s o c i a t i o n  b e tw e e n  th e  v a r i a b l e s .  These  a s s o c i a ­
t i o n s  show t h a t  t h e  g r e a t e r  w e i g h t  l o s s e s  o f  r o o t s  i n  s t o r a g e  was  
due t o  a l a r g e r  number o f  b r u i s e d  a r e a s  on th e  r o o t s ,  w h e r e a s  r o o t s  
h a v i n g  f e w e r  b r u i s e d  a r e a s  l o s t  c o n s i d e r a b l y  l e s s  w e i g h t  in  s t o r a g e .  
Roots  n o t  washed  a f t e r  h a r v e s t  had f e w e r  b r u i s e d  a r e a s  and a low er  
p e r c e n t a g e  w e i g h t  l o s s  i n  s t o r a g e ,  w h i l e  r o o t s  washed  t h e  day o f  h a r ­
v e s t ,  o n e ,  tw o ,  f o u r ,  s i x ,  t e n ,  30 ,  60 or  90 days  a f t e r  h a r v e s t  had 
a g r e a t e r  number o f  b r u i s e d  a r e a s  p r e s e n t  and a h i g h e r  p e r c e n t a g e  
w e i g h t  l o s s  in  s t o r a g e .  T h e r e f o r e ,  l i m i t e d  h a n d l i n g  o f  s w e e t  p o t a t o  
r o o t s  a f t e r  h a r v e s t  would  r e s u l t  in  l e s s  b r u i s i n g ,  l e s s  w e i g h t  l o s s  
and b e t t e r  k e e p i n g  q u a l i t y .
In t h e  1 9 6 0 -6 1  and 1 9 6 1 -6 2  w a s h in g  - s t o r a g e  s t u d i e s ,  th e  
i n c i d e n c e  o f  d ecay  i n  r o o t s  s t o r e d  a t  60 d e g r e e s  F. and i n  common 
s t o r a g e  was  a t t r i b u t e d  m a in ly  t o  R hizopus  n i g r i c a n s . s o f t  r o t .  Sev­
e r a l  r o o t s  w ere  fou nd  to  be i n f e c t e d  w i t h  Fusar iu m ,  D i p l o d i a  and 
P e n i c i l l i u m ,  bu t  t h e s e  s t o r a g e  f u n g i  o n l y  c a u s e d  l i m i t e d  l o s s e s .
No s p r o u t i n g  o c c u r r e d  i n  any o f  t h e  r o o t s  s t o r e d  a t  60 d e g r e e s  F. o r  
i n  common s t o r a g e .  In a d d i t i o n  none o f  t h e  r o o t s  c u t  a f t e r  120 days  
a t  e i t h e r  s t o r a g e  t e m p e r a t u r e  showed any e v i d e n c e  o f  p i t h i n e s s .
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TABLE V. C o r r e l a t i o n  b e tw e e n  number o f  b r u i s e d  a r e a s  on r o o t s  
and p e r  c e n t  w e i g h t  l o s s  o f  r o o t s  washed a t  d i f f e r e n t  
d ays  a f t e r  h a r v e s t .
"r" v a l u e
1 9 6 0 -6 1 Study
Roots s t o r e d a t 60 d e g r e e s  F. . 4 8 8 * *
Roots s t o r e d in common s t o r a g e . 4 9 6 * *
1 9 6 1 - 6 2 Study
Roots s t o r e d a t 60 d e g r e e s  F. . 4 2 4 * *
Roots s t o r e d i n common s t o r a g e *
*  No d a t a  a v a i l a b l e .
**  S i g n i f i c a n t  a t  t h e  .0 1  l e v e l .
Sweet  p o t a t o  r o o t s  t h a t  were  n o t  washed a f t e r  h a r v e s t  had th e  
l e a s t  number o f  b r u i s e s .  The o n l y  b r u i s e s  p r e s e n t  were  t h o s e  t h a t  
n o r m a l l y  o c c u r  d u r i n g  h a r v e s t .  R oots  t h a t  w ere  washed  t h e  day o f  
h a r v e s t ,  o n e ,  tw o ,  f o u r ,  s i x  and t e n  d ays  a f t e r  h a r v e s t  had a g r e a t e r  
number o f  b r u i s e s  a s  th e  w a s h i n g  days  a f t e r  h a r v e s t  w ere  e x t e n d e d .  
Roots  h e l d  i n  s t o r a g e  a t  l e a s t  30 ,  60 o r  90 days  b r u i s e  l e s s  when 
w ash ed  th an  t h o s e  washed  within a t e n  day p e r i o d  a f t e r  h a r v e s t .  I t  i s  
t h e  o p i n i o n  o f  t h e  w r i t e r  t h a t  s w e e t  p o t a t o  p e r i d e r m  t i s s u e  becomes  
c o n d i t i o n e d  w i t h  age  and i s  l e s s  s u s c e p t i b l e  t o  b r u i s i n g  o r  s k i n n i n g  
a t  a l a t e r  d a t e .  Roots  p o s s e s s i n g  f e w e r  b r u i s e d  a r e a s  a r e  n o t  a s  s u s ­
c e p t i b l e  to  d eca y  a s  t h o s e  t h a t  have many b r u i s e d  a r e a s .  The c h a n c e s
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o f  d i s e a s e  d e v e l o p m e n t  i s  i n c r e a s e d  c o n s i d e r a b l y  as  t h e  number o f  
b r u i s e d  a r e a s  a r e  i n c r e a s e d  e v e n  t h o u g h  p r o p e r  c u r i n g  p r e c a u t i o n s  
may h a v e  b e e n  t a k e n .  S e v e r e l y  b r u i s e d  r o o t s  c h a t  had b e e n  c u r e d  
and s t o r e d  a t  a recommended t e m p e r a t u r e  o f  60 d e g r e e s  F. w i t h  a 
r e l a t i v e  h u m i d i t y  o f  70 p e r  c e n t  w i l l  n o r m a l l y  s t o r e  b e t t e r  and  
i n h i b i t  i n f e c t i o n  by s t o r a g e  r o t  f u n g i .  S e v e r e l y  b r u i s e d  r o o t s  
s t o r e d  i n  common s t o r a g e  may be  s u b j e c t e d  t o  opt imum c o n d i t i o n s  f o r  
i n f e c t i o n  by f u n g i  t h a t  w i l l  c a u s e  h e a v y  l o s s e s .
I t  can  be  g e n e r a l l y  c o n c l u d e d  t h a t  s w e e t  p o t a t o e s  n o t  w a s h e d  
o r  w a s h e d  o n e ,  60 o r  90  d a y s  a f t e r  h a r v e s t  k e e p  b e s t  and l o s e  l e s s  
w e i g h t  when s t o r e d  a t  6(J d e g r e e s  F.  f o r  s e v e r a l  m o n t h s .  I f  c o n ­
t r o l l e d  s t o r a g e  f a c i l i t i e s  a r e  n o t  a v a i l a b l e  f o r  t h e  c r o p ,  and i t  
i s  n e c e s s a r y  t o  s t o r e  in common s t o r a g e ,  t h e  r o o t s  s h o u l d  n o t  be 
w a s h e d  a f t e r  h a r v e s t  b u t  c u r e d  and s t o r e d .  H a n d l i n g  t h e  r o o t s  o f  
t h e  s w e e t  p o t a t o  i n  t h i s  manner  w i l l  p r o l o n g  t h e i r  s t o r a g e  l i f e .
Some r e s e a r c h  wa s  u n d e r t a k e n  in I 960  and 1961 t o  d e t e r m i n e  
w h e t h e r  p e r i d e r m  t i s s u e  was  adde d  d u r i n g  s t o r a g e  a t  60 d e g r e e s  F. 
and i n  common s t o r a g e  t o  t h a t  a l r e a d y  p r e s e n t  on r o o t s  a t  h a r v e s t  
t i m e .  The d e v e l o p m e n t  o f  p e r i d e r m  t i s s u e  i n  r o o t s  o f  L 1 - 8 0  and  
G o l d r u s h  v a r i e t i e s  s t o r e d  a t  60 d e g r e e s  F.  f o r  90 d a y s  i s  shown i n  
T a b l e  VI .  I t  was  f o u n d  t h a t  s i g n i f i c a n t l y  more  p e r i d e r m  t i s s u e  d e ­
v e l o p e d  i n  r o o t s  o f  L 1 - 8 0  t h a n  i n  r o o t s  o f  t h e  G o l d r u s h  v a r i e t y  
s t o r e d  a t  60 d e g r e e s  F .  P e r i d e r m  t i s s u e  i n  r o o t s  o f  L 1 - 8 0  i n ­
c r e a s e d  i n  t h i c k n e s s  t h r o u g h o u t  s t o r a g e ,  b u t  a t  a g r e a t e r  r a t e  f r om  
t e n  t o  30 d a y s ,  t h a n  f rom 30 t o  90 d a y s .  In r o o t s  o f  t h e  G o l d r u s h
TABLE VI. A p p l i c a t i o n  o f  th e  Duncan M u l t i p l e  Range T es t  on 
periderm development in  L 1-80  and Goldrush r o o t s
the  e f f e c t  o f  t r e a tm e n t s  on 
s t o r e d  a t  60 d e g r e e s  F.
Treatments
Cdaya) V a r ie ty
Treatment
Means "D" v a l u e s
number o f  
t i s s u e  l a y e r s 90 30 10
10 (a) L 1-80 90 - 9 . 1 0  (b) 90 2 . 1 5 * 4 . 6 5 *
30 30 -  6 .95 30 - 2 . 5 0 *
90 10 - 4 . 4 5 10 -
90 30 10
10 Goldrush 90 - 5 .1 0 90 .40 1 .70*
30 30 - 4 . 7 0 30 - 1 .30
90 10 - 3 .40 10 -
(a)  Number o f  days in  s t o r a g e  when periderm t i s s u e  sampled.
(b) Each v a l u e  r e p r e s e n t s  the mean periderm t h i c k n e s s  o f  f i v e  s e c t i o n s  sampled from f i v e  
d i f f e r e n t  r o o t s .
* S i g n i f i c a n t  a t  .05  l e v e l .
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v a r i e t y  t h e r e  was no s i g n i f i c a n t  i n c r e a s e  i n  t h e  d e v e l o p m e n t  o f  
p e r i d e r m  t i s s u e  from t e n  t o  30 days  o r  from 30 to  90 d a y s ,  bu t  t h e r e  
was an o v e r a l l  i n c r e a s e  i n  t i s s u e  d e v e lo p m e n t  from te n  to  90 d a y s .
U s in g  L 1 -8 0  and G o ld r u s h  a s i m i l a r  s t u d y  was  c o n d u c t e d  a t  
common s t o r a g e .  In t h i s  s t u d y  t h e  v a r i e t y  x day i n t e r a c t i o n  was  
n o t  s i g n i f i c a n t .  T h i s  i n d i c a t e d  t h a t  t h e r e  was no s i g n i f i c a n t  i n ­
c r e a s e  i n  t h e  amount o f  p e r i d e r m  t i s s u e  from t e n  t o  90 days  in  e i t h e r  
L 1 -80  o r  G o ld r u s h  v a r i e t i e s ,  but  a t  t h e  end o f  t h e  s t o r a g e  p e r i o d  
i t  was found t h a t  L 1 -8 0  had a t h i c k e r  l a y e r  o f  p e r id e r m  t i s s u e  than  
G o ld r u s h .  L 1 -80  had on t h e  a v e r a g e  5 . 3 0  and G o ldr ush  had 4 . 3 0  l a y ­
e r s  o f  p e r id e r m  t i s s u e  p r e s e n t  p e r  r o o t .
P l a t e s  5 ,  6 and 7 i l l u s t r a t e  th e  d i f f e r e n t  s t a g e s  o f  p e r id e r m  
t i s s u e  d e v e lo p m e n t  i n  r o o t s  o f  L 1 -8 0  a t  t e n ,  30 and 90 days  s t o r e d  
a t  60 d e g r e e s  F. P l a t e s  8 ,  9 and 10 i l l u s t r a t e  t h e  d i f f e r e n t  s t a g e s  
o f  p e r i d e r m  t i s s u e  d e v e l o p m e n t  in  r o o t s  o f  G o ld r u s h  a t  t e n ,  30 and 
90 d ays  s t o r e d  a t  60 d e g r e e s  F.
In 1961 p e r i d e r m  t i s s u e  d e v e l o p m e n t  in  r o o t s  o f  t h e  C e n t e n n i a l  
and U n i t  I P o r to  R ico  v a r i e t i e s  s t o r e d  a t  60 d e g r e e s  F. and in  conmon 
s t o r a g e  f o r  60 and 90 days  r e s p e c t i v e l y  d i d  n o t  s i g n i f i c a n t l y  i n c r e a s e  
i n  t h i c k n e s s  n or  w e r e  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  th e  
v a r i e t i e s  s t u d i e d .  A f t e r  90 d ays  a t  60 d e g r e e s  F. s t o r a g e  r o o t s  o f  
th e  C e n t e n n i a l  and U n i t  I P o r t o  Rico  v a r i e t i e s  had on t h e  a v e r a g e  
4 .6 8  and 4 . 7 5  l a y e r s  o f  p e r i d e r m  t i s s u e  p r e s e n t  p e r  r o o t ,  r e s p e c t i v e l y .  
In conmon s t o r a g e  r o o t s  o f  t h e  C e n t e n n i a l  and U n i t  I P o r t o  R ico  v a r i ­
e t i e s  s t o r e d  f o r  60 days  had on t h e  a v e r a g e  4 . 6 8  and 5 . 0 0  l a y e r s  o f
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P l a t e  5.  P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r id e r m  
t h i c k n e s s  i n  r o o t  o f  L 1 -8 0  t e n  days  
a f t e r  h a r v e s t  and s t o r e d  a t  60 d e g r e e s  
F. ( X 1 0 0 ) . (A) p e r i d e r m  t i s s u e  (B)
parenchyma c e l l s .
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P l a t e  6 .  P h o to m ic r o g r a p h  i l l u s t r a t i n g  p er id e rm
t h i c k n e s s  i n  r o o t  o f  L 1 -80  t h i r t y  days  
a f t e r  h a r v e s t  and s t o r e d  a t  60 d e g r e e s  
F. ( X 1 0 0 ) . (A) p e r i d e r m  t i s s u e  (B)
parenchyma c e l l s .
60
P l a t e  7. P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r id e r m
t h i c k n e s s  in  r o o t  o f  L 1 - 8 0  n i n e t y  days  
a f t e r  h a r v e s t  and s t o r e d  a t  60 d e g r e e s  
F. ( X 1 0 0 ) . (A) p e r id e r m  t i s s u e  (B)
parenchyma c e l l s .
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P l a c e  8.  P h o t o m ic r o g r a p h  i l l u s t r a t i n g  p e r id e r m  
t h i c k n e s s  i n  r o o t  o f  G o ld r u s h  t e n  days  
a f t e r  h a r v e s t  and s t o r e d  a t  60 d e g r e e s  
F. ( X 1 0 0 ) . (A) p e r i d e r m  t i s s u e  (B)
parenchyma c e l l s .
P l a t e  9 .  P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r id e r m  
t h i c k n e s s  i n  r o o t  o f  G o ld r u s h  t h i r t y  
days  a f t e r  h a r v e s t  and s t o r e d  a t  60 
d e g r e e s  F. ( X 1 0 0 ) . (A) p e r i d e r m  t i s ­
s u e  (B) parenchyma c e l l s .
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P l a t e  10. P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r i d e r m  
t h i c k n e s s  i n  r o o t  o f  G oldr ush  n i n e t y  
days  a f t e r  h a r v e s t  and s t o r e d  a t  60 
d e g r e e s  F. ( X 1 0 0 ) . (A) p e r id e r m  t i s ­
s u e  (B) parenchyma c e l l s .
64
p e r i d e r m  t i s s u e  p r e s e n t  p e r  r o o t ,  r e s p e c t i v e l y .
T h is  s t u d y  has  r e v e a l e d  t h a t  L 1 -8 0  prod uced  more p e r id e r m  
t i s s u e  than  C e n t e n n i a l ,  G o l d r u s h ,  o r  U n i t  I P o r t o  Rico  v a r i e t i e s .
The s u b s t a n t i a l  i n c r e a s e  in  p e r i d e r m  t i s s u e  o f  L 1 -80  i s  p r o b a b ly  
a c h a r a c t e r i s t i c  o f  t h e  v a r i e t y .
P l a t e s  11 ,  12 and 13 i l l u s t r a t e  t h e  d i f f e r e n t  s t a g e s  o f  p e r i ­
derm t i s s u e  d e v e l o p m e n t  i n  r o o t s  o f  t h e  U n i t  X P o r to  Rico  v a r i e t y  a t  
t e n ,  30 and 90 days  s t o r e d  a t  60 d e g r e e s  F. P l a t e s  14,  15 and 16 
i l l u s t r a t e  th e  d i f f e r e n t  s t a g e s  o f  p e r i d e r m  t i s s u e  d e v e lo p m e n t  in  
r o o t s  o f  t h e  C e n t e n n i a l  v a r i e t y  a t  t e n ,  30 and 90 days  s t o r e d  a t  60 
d e g r e e s  F.
A s t u d y  was u n d e r t a k e n  t o  d e t e r m i n e  w h e t h e r  r o o t s  s t o r e d  a t  
60 d e g r e e s  F. and in  common s t o r a g e  f o r  30 and 90 d a y s ,  w o u l d ,  when 
r ew a sh ed ,  e i t h e r  r e c u r e d  o r  n o n - r e c u r e d ,  form wound p e r id e r m  t i s s u e  
around t h e s e  new ly  b r u i s e d  a r e a s .
The d e v e lo p m e n t  o f  wound p e r i d e r m  t i s s u e  in  r o o t s  o f  t h e  
s w e e t  p o t a t o  s t o r e d  f o r  30 o r  90 days  a t  60 d e g r e e s  F. o r  in  common 
s t o r a g e ,  when removed from s t o r a g e ,  rew ashed  and r e c u r e d  f o r  t e n  
days  p roduced  wound p e r id e r m  t i s s u e  around f r e s h l y  b r u i s e d  a r e a s .  
Those r o o t s  t h a t  were  removed from s t o r a g e ,  r ew a s h ed ,  n o t  r e c u r e d  b u t  
r e p l a c e d  e i t h e r  i n  60 d e g r e e s  F.  o r  i n  conmon s t o r a g e  d id  n o t  produ ce  
wound p e r i d e r m  t i s s u e .
G o ld r u s h  and L 1 - 8 0  r o o t s ,  when rew ashed  and r e c u r e d  f o r  t e n  
d ays  a t  a c u r i n g  t e m p e r a t u r e  r a n g in g  from 8 2 - 8 4  d e g r e e s  F. and a 
r e l a t i v e  h u m id i ty  o f  7 0 - 7 5  p e r  c e n t ,  p rod u ced  s e v e r a l  l a y e r s  o f  wound
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P l a t e  11.  P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r id e r m  
t h i c k n e s s  i n  r o o t  o f  U n i t  I  P o r t o  Rico  
t e n  d ays  a f t e r  h a r v e s t  and s t o r e d  a t  
60 d e g r e e s  F.  ( X 1 0 0 ) . (A) p e r i d e r m
t i s s u e  (B) parenchyma c e l l s .
P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r id e r m  
t h i c k n e s s  i n  r o o t  o f  U n i t  I  P o r t o  Rico  
t h i r t y  days  a f t e r  h a r v e s t  and s t o r e d  a t  
60 d e g r e e s  F.  ( X 1 0 0 ) . (A) p e r i d e r m
t i s s u e  (B) parenchyma c e l l s .
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P l a t e  13. P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r i d e r m  
t h i c k n e s s  i n  r o o t  o f  U ni t  I  P o r t o  Rico  
n i n e t y  d a y s  a f t e r  h a r v e s t  and s t o r e d  
a t  60 d e g r e e s  F.  ( X 1 0 0 ) . (A) p e r i d e r m
t i s s u e  (B) parenchyma c e l l s .
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P l a t e  14.  P h o to m ic r o g r a p h  i l l u s t r a t i n g  p er ide rm  
t h i c k n e s s  i n  r o o t  o f  C e n t e n n i a l  t e n  
d ays  a f t e r  h a r v e s t  and s t o r e d  a t  60 
d e g r e e s  F.  ( X 1 0 0 ) . (A) p e r i d e r m  t i s ­
s u e  (B) parenchyma c e l l s .
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P l a c e  15. P h o to m ic r o g r a p h  i l l u s t r a t i n g  p er id e rm  
t h i c k n e s s  i n  r o o t  o f  C e n t e n n i a l  t h i r t y  
days  a f t e r  h a r v e s t  and s t o r e d  a t  60 de-  
g r e e s  F.  ( X 1 0 0 ) . (A) p e r i d e r m  t i s s u e
(B) parenchyma c e l l s .
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P l a t e  16.  P h o to m ic r o g r a p h  i l l u s t r a t i n g  p e r id e r m  
t h i c k n e s s  i n  r o o t  o f  C e n t e n n i a l  n i n e t y  
days  a f t e r  h a r v e s t  and s t o r e d  a t  60 
d e g r e e s  F.  ( X 1 0 0 ) . (A) p e r i d e r m  t i s ­
s u e  (B) parenchyma c e l l s .
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p e r i d e r m  t i s s u e  n e a r  b r u i s e d ,  s u b e r i z e d  t i s s u e .  T h is  i s  i l l u s t r a t e d  
in  P l a t e s  17 and 18.
G o ld r u s h  and L 1 -8 0  r o o t s  t h a t  w ere  removed from 60 d e g r e e  F. 
s t o r a g e ,  r e w a s h e d ,  bu t  n o t  r e c u r e d  and r e p l a c e d  t o  60 d e g r e e  F.  s t o r ­
age  d i d  n o t  d e v e l o p  wound p e r i d e r m  t i s s u e  n e a r  th e  i n j u r e d ,  s u b e r i z e d  
l a y e r  a f t e r  t e n  days  a t  a t e m p e r a t u r e  o f  60 d e g r e e s  F. and a r e l a t i v e  
h u m id i t y  o f  6 5 - 7 5  p er  c e n t .  T h is  i s  i l l u s t r a t e d  in  P l a t e s  19 and 2 0 .  
In a d d i t i o n ,  when G o ldrush  and L 1 -8 0  r o o t s  w ere  removed from common 
s t o r a g e ,  r e w a s h e d ,  n o t  r e c u r e d  and r e p l a c e d  to  common s t o r a g e ,  no 
wound p e r i d e r m  t i s s u e  d e v e l o p e d  n e a r  the  i n j u r e d  s u b e r i z e d  l a y e r  a f t e r  
t e n  days  a t  a t e m p e r a t u r e  r a n g i n g  from 5 8 - 6 2  d e g r e e s  F. w i t h  a r e l a ­
t i v e  h u m id i t y  o f  8 5 - 9 0  p er  c e n t .  T h i s  i s  i l l u s t r a t e d  i n  P l a t e s  21 
and 22.
T h ese  d a t a  i n d i c a t e d  t h a t  a h i g h  r e c u r i n g  t e m p e r a t u r e  and a 
m o d e r a te  r e l a t i v e  h u m id i t y  i s  n e c e s s a r y  f o r  t h e  s t i m u l a t i o n  o f  wound 
p e r i d e r m  f o r m a t i o n  in  i n j u r e d  s w e e t  p o t a t o  r o o t s .  These  d a t a  a l s o  
i n d i c a t e d  t h a t  r o o t s  s t o r e d  a s  l o n g  as 30 o r  90 days  i n  60 d e g r e e s  
F. o r  i n  common s t o r a g e ,  when i n j u r e d  as  a r e s u l t  o f  r e w a s h i n g ,  d e ­
v e l o p e d  wound p e r i d e r m  t i s s u e  a f t e r  t h e y  w e r e  r e c u r e d .  The forma­
t i o n  o f  t h i s  t i s s u e  p r e v e n t s  t h e  e n t r a n c e  o f  m ic r o o r g a n i s m s  t h a t  
c a u s a  d e c a y .  Even th o u g h  i n j u r e d  n o n - r e c u r e d  s w e e t  p o t a t o  r o o t s  do 
n o t  d e v e l o p  wound p e r i d e r m  t i s s u e  a t  low t e m p e r a t u r e s ,  t h e  impor­
t a n c e  o f  t h e  d a r k ,  t h i c k  s u b e r i z e d  l a y e r  o f  co m p r e s s e d  o x i d i z e d  
c e l l s  must  n o t  be o v e r l o o k e d .  T h i s  s u b e r i z e d  l a y e r  a c t s  a s  a tem­
p o r a r y  b a r r i e r  a g a i n s t  t h e  e n t r a n c e  o f  m ic r o o r g a n i s m s  and t h e r e f o r e  
i s  i m p o r t a n t  i n  t h e  p r e v e n t i o n  o f  d e c a y .
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P l a t e  17.  P h o to m ic r o g r a p h  i l l u s t r a t i n g  f o r m a t i o n  o f  
wound p e r i d e r m  t i s s u e  n e a r  an i n j u r e d  a r e a  
in  a r e c u r e d  r o o t  o f  L 1 - 8 0  ( X 1 0 0 ) . (A)
i n j u r e d  s u b e r i z e d  t i s s u e  (B) wound p e r i -  
derm t i s s u e  (C) parenchyma c e l l s .
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P l a t e  18.  P h o to m ic r o g r a p h  i l l u s t r a t i n g  f o r m a t i o n  o f  
wound p e r i d e r m  t i s s u e  n e a r  an i n j u r e d  a r e a  
in  a r e c u r e d  r o o t  o f  G old r u sh  ( X 1 0 0 ) . (A)
i n j u r e d  s u b e r i z e d  t i s s u e  (B) wound p e r id e r m  
t i s s u e  (C) parenchyma c e l l s .
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P l a c e  19.  P h o to m ic r o g r a p h  i l l u s t r a t i n g  s u b e r i z e d  
l a y e r  o f  i n j u r e d  c e l l s  i n  a n o n - r e c u r e d  
r o o t  o f  L 1 - 8 0  w i t h  no wound p e r i d e r m  
t i s s u e  formed ( X 1 0 0 ) . (A) i n j u r e d  s u b ­
e r i z e d  t i s s u e  (B) parenchyma c e l l s .
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P l a t e  2 0 .  P h o to m ic r o g r a p h  i l l u s t r a t i n g  s u b e r i z e d  
l a y e r  o f  i n j u r e d  c e l l s  in  a n o n - r e c u r e d  
r o o t  o f  G o ld r u s h  w i t h  no wound p e r i d e r m  
t i s s u e  formed ( X 1 0 0 ) . (A) i n j u r e d  s u b ­
e r i z e d  t i s s u e  (B) parenchyma c e l l s .
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P l a t e  21 .  P h o to m ic r o g r a p h  i l l u s t r a t i n g  s u b e r i z e d  
l a y e r  o f  i n j u r e d  c e l l s  i n  a n o n - r e c u r e d  
r o o t  o f  L 1 -8 0  w i t h  no wound p e r i d e r m  
t i s s u e  formed ( X 1 0 0 ) . ( A ) i n j u r e d  s u b ­
e r i z e d  t i s s u e  (B) parenchyma c e l l s .
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P l a t e  22 .  P h o to m ic r o g r a p h  i l l u s t r a t i n g  s u b e r i z e d  
l a y e r  o f  i n j u r e d  c e l l s  in  a n o n - r e c u r e d  
r o o t  o f  G o ld r u sh  w i t h  no wound p e r id e r m  
t i s s u e  formed ( X 1 0 0 ) . (A) i n j u r e d  s u b ­
e r i z e d  t i s s u e  (B) parenchyma c e l l s .
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L i t t l e  i s  known to d a y  ab o u t  f a t t y  a c i d s  in  v e g e t a b l e s  and  
t h e  r o l e  t h e y  p e r fo r m  in  t h e  m e t a b o l i c  p r o c e s s e s .  In 1961 a s t u d y  
was u n d e r t a k e n  t o  d e t e r m i n e  w h ich  f a t t y  a c i d s  were  p r e s e n t  in  s w e e t  
p o t a t o  p e r i d e r m  t i s s u e  and,  i f  p o s s i b l e ,  t o  i d e n t i f y  t h e  a c i d s  r e ­
s p o n s i b l e  f o r  s u b e r i z a t i o n  a n d / o r  wound h e a l i n g  i n  t h e  s w e e t  p o t a t o .
The d a t a  i n  T a b l e s  V I I ,  V I I I  and IX s h o y  t h a t  s e v e r a l  d i f f e r ­
e n t  f a t t y  a c i d s  a r e  p r e s e n t  in  p e r i d e r m  t i s s u e  o f  r o o t s  o f  C en ten ­
n i a l ,  G o ld r u s h  and U n i t  I P o r t o  Rico  s w e e t  p o t a t o e s .  These  t a b l e s  
a l s o  show t h e  p e r  c e n t  i n i t i a l  i n c r e a s e  o f  f a t t y  a c i d s  from t h e  day 
o f  h a r v e s t  to  t e n  days  i n  t h e  c u r i n g  room and from t e n  t o  90 days  in  
60 d e g r e e s  F.  s t o r a g e .
In a l l  t h r e e  v a r i e t i e s  s t u d i e d  t h e r e  was a c o n s i d e r a b l e  i n ­
c r e a s e  i n  t h e  i n i t i a l  amount o f  l a u r i c ,  p a l m i t i c  and s t e a r i c  a c i d s  
from t h e  day o f  h a r v e s t  t o  30 days  a f t e r  h a r v e s t .  An i n c r e a s e  in  
s a t u r a t e d  f a t t y  a c i d  in  C e n t e n n i a l  was n o t e d  one  day a f t e r  h a r v e s t ,  
f o l l o w e d  by a l o s s  d u r in g  t h e  c u r i n g  p e r i o d .  A f t e r  p l a c i n g  C en ten ­
n i a l  r o o t s  in  60 d e g r e e s  F. s t o r a g e ,  t h e  s a t u r a t e d  a c i d s  began to  
i n c r e a s e  by th e  t h i r t i e t h  day.  In G o ld r u s h  t h e r e  was a d e c r e a s e  o f  
l a u r i c  and s t e a r i c  a c i d s  one day a f t e r  h a r v e s t ,  b u t  a c o n s i d e r a b l e  
i n c r e a s e  by th e  t h i r t i e t h  day.  P a l m i t i c  a c i d  i n c r e a s e d  one day  
a f t e r  h a r v e s t ,  d e c r e a s e d  by th e  end o f  t h e  c u r i n g  p e r i o d ,  but i n ­
c r e a s e d  by t h e  t h i r t i e t h  day in  60 d e g r e e s  F. s t o r a g e .
From 30 t o  60 d ays  a l l  o f  t h e  s a t u r a t e d  a c i d s  in  C e n t e n n i a l ,  
G o ld r u s h  and U n i t  I P o r t o  Rico  v a r i e t i e s  d e c r e a s e d ,  bu t  by t h e  n i n e ­
t i e t h  day t h e  s a t u r a t e d  a c i d s  i n c r e a s e d .  However ,  i n  C e n t e n n i a l
TABL£ VII .  F a t ty  a c i d s  p r e s e n t  in  sweet  p o t a t o  periderm t i s s u e  - C en ten nia l
Days a f t e r  
h a r v e s t Lauric P a l m i t i c S t e a r i c O le ic L i n o l e i c L i n o l e n i c U n i d e n t i f i e d  (a)
per cen t i n c r e a s e  i n i t i a l amount
0 100 .00  (b) 100 .00 100.00 100 .00 - - 100 .00
1 4 6 1 .9 3 328 .40 587 .50 572 .5 2 - - 897 .40
10 141.85 1 3 6 .6 4 193.75 100.00 37 .84 - - 171 .20
30 4 9 8 .3 5 4 3 3 . 9 8 871 .87 349 .94 — 100.00 1 , 0 3 8 .6 0
60 4 3 4 .1 6 364 .25 546.87 2 5 7 .63 8 9 .6 8 840 .00
90 491 .7 7 391 .33 4 6 4 . 0 6 203 .39 60 .52 1 ,1 9 1 .2 0
(a)  Compounds below 12 carbon s e r i e s .
(b) Average o f  two sam ples .
TABLE V II I .  F a t t y  a c i d s  p r e s e n t  in  sweet  p o t a t o  per iderm t i s s u e  - Goldrush
Days a f t e r  
h a r v e s t Lauric P a l m i t i c S t e a r i c O le ic L i n o l e i c L i n o l e n i c U n i d e n t i f i e d  (a)
per  c e n t  i n c r e a s e  i n i t i a l  amount
0 100 .00  (b) 100.00 100.00 100.00 100.00
1 86 .5 1 116 .57 60.  16 557 .00 149.60
10 9 2 .3 1 111.83 73.17 100.00 Trace Trace
30 206 .41 277 .51 352 .85 2 6 2 .6 8 182 .48 Trace 880 .0 0
60 6 9 .2 3 164.00 158 .54 100.42 - - Trace Trace
90 137.49 206 .30 2 0 2 .4 4 171.71 —— Trace 140.00
(a)  Compounds below 12 carbon s e r i e s .
(b) Average c f  two samples .
OCo
TABI£ IX. F a t t y  a c i d s  p r e s e n t  in  sw eet  p o t a t o  periderm t i s s u e  - Unit  I  Porto  Rico
Days a f t e r  
h a r v e s t Lauric P a l m i t i c S t e a r i c O l e i c L i n o l e i c L i n o l e n i c  U n i d e n t i f i e d  (a)
per  c e n t  inc re a s e i n i t i a l  amount
0 100 .00  (b) 100.00 100.00 100,.00 - - 100.,00
1 2 0 3 .0 5 184.21 143 .78 - - 155,,44 262..50
10 217 .6 9 2 5 2 .6 3 154 .88 - - 155. 96 - - 317..87
30 775 .10 6 0 5 .2 6 741 .46 100 .00 143..00 1 ,839 . .00
60 287 .2 4 290 .35 361 .38 4 9 .0 9 - - 100 .00 450..00
90 4 2 7 .7 0 537 .4 3 560 .76 78 .87 — 2 5 7 .0 6 996. 87
(a)  Compounds below 12 carbon s e r i e s .
(b) Average o f  two samples .
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s t e a r i c  a c i d  k e p t  d e c r e a s i n g  a f t e r  t h e  s i x t i e t h  d ay .  In a d d i t i o n ,  
C e n t e n n i a l  p rod u ced  more s a t u r a t e d  f a t t y  a c i d s  than  e i t h e r  Gold-  
ru sh  o r  U n i t  I P o r to  R ic o ,  bu t  U ni t  I P o r t o  Kico p ro d u ced  more 
th an  G o ld r u s h .
Of t h e  u n s a t u r a t e d  a c i d s ,  l i n o l e i c  was  p r e s e n t  t h e  day o f  
h a r v e s t  i n  C e n t e n n i a l ,  G o ld r u sh  and U n i t  I P o r to  R i c o ,  but i n ­
c r e a s e d  more in  C e n t e n n i a l  and G o ld r u s h  than  in U n i t  I P o r to  Rico  
one day a f t e r  h a r v e s t .  A f t e r  th e  t e n t h  day l i n o l e i c  a c i d  d i s a p ­
p e a r e d  from C e n t e n n i a l  v a r i e t y .  In G o ld r u s h  and U n i t  I P o r to  R ic o ,  
l i n o l e i c  a c i d  d i s a p p e a r e d  a f t e r  th e  t h i r t i e t h  day .  O l e i c  a c i d  was  
p r e s e n t  i n  C e n t e n n i a l  t e n  days  a f t e r  h a r v e s t  w i t h  a s i z a b l e  i n ­
c r e a s e  by th e  t h i r t i e t h  day a f t e r  w h i c h  t h e r e  was a s t e a d y  d e c l i n e  
by t h e  n i n e t i e t h  day.  In G oldr ush  o l e i c  a c i d  was p r e s e n t  on th e  
t e n t h  d a y ,  i n c r e a s i n g  i n  q u a n t i t y  by th e  t h i r t i e t h ,  d e c r e a s i n g  by 
th e  s i x t i e t h  and s l i g h t l y  i n c r e a s i n g  by t h e  n i n e t i e t h  day.  O l e i c  
a c i d  i n  U n i t  I P o r t o  R ico  was p r e s e n t  on th e  t h i r t i e t h  day ,  d e c r e a s ­
in g  by t h e  s i x t i e t h  day and s l i g h t l y  i n c r e a s i n g  by th e  n i n e t i e t h  day.
L i n o l e n i c  a c i d  was found in  a l l  t h r e e  v a r i e t i e s  s t u d i e d .  
L i n o l e n i c  a p p ea red  in  C e n t e n n i a l  and G o ld r u s h  on t h e  t h i r t i e t h  d ay ,  
b u t  in  U n i t  I P o r t o  R i c o ,  i t  a p p e a r e d  on t h e  s i x t i e t h  day .  In 
C e n t e n n i a l ,  l i n o l e n i c  a c i d  s l o w l y  d e c r e a s e d  from 30 t o  90 d a y s ,  how­
e v e r ,  i n  G o ld r u s h  o n l y  t r a c e s  w e r e  fou nd  a t  30 ,  60 and 90 d a y s .  
L i n o l e n i c  a c i d  i n  U n i t  I P o r t o  R ico  i n c r e a s e d  c o n s i d e r a b l y  from 60 
to  90 d a y s .
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In G o ld r u sh  and U ni t  I P o r to  Rico l i n o l e i c  a c i d  was r e t a i n e d  
o v e r  a l o n g e r  p e r i o d  i n  s t o r a g e  th an  in  C e n t e n n i a l ,  and o l e i c  a c i d  
was p ro d u ced  i n  C e n t e n n i a l  and G o ld r u s h  o v e r  a l o n g e r  p e r i o d  in  
s t o r a g e  than  i n  U n i t  I P o r to  R ico .  L i n o l e n i c  a c i d  was p ro d uced  in  
C e n t e n n i a l  and G o ld r u sh  o v e r  a l o n g e r  p e r i o d  i n  s t o r a g e  than  in  
U n i t  I P o r to  R ico .
S e v e r a l  compounds b e lo w  the  12 carbon s e r i e s  were  found  but  
n ot  i d e n t i f i e d .  In C e n t e n n i a l  th e  u n i d e n t i f i e d  compounds f o l l o w e d  
t h e  same p a t t e r n  as  t h e  s a t u r a t e d  a c i d s ,  b u t  in  G o ldr ush  t h e r e  was 
a r i s e  and f a l l  o f  t h e s e  compounds a f t e r  o n e ,  t e n ,  30 ,  60 and 90 
days  in  s t o r a g e .  The u n i d e n t i f i e d  compounds in  U ni t  I P o r t o  Rico  
i n c r e a s e d  from t h e  day o f  h a r v e s t  to  30 d a y s ,  d e c r e a s e d  by th e  s i x ­
t i e t h  d a y ,  and i n c r e a s e d  by th e  n i n e t i e t h  day.
In F i g u r e  3 i s  shown g r a p h i c a l l y  the  t o t a l  s a t u r a t e d  f a t t y  
a c i d s  fou nd  in  p er id e rm  t i s s u e  o f  t h r e e  s w e e t  p o t a t o  v a r i e t i e s .
T h is  grap h  shows t h e  amount o f  s a t u r a t e d  f a t t y  a c i d s  p r e s e n t  as  r e ­
c o r d e d  by th e  chromatogram and i s  e x p r e s s e d  in  t o t a l  peak  a r e a  
( s q u a r e  m.m.)  a t  d i f f e r e n t  d ays  a f t e r  h a r v e s t .  F i g u r e  4 shows  
g r a p h i c a l l y  t h e  t o t a l  u n s a t u r a t e d  f a t t y  a c i d s  found in p e r id e r m  t i s ­
s u e  o f  t h r e e  s w e e t  p o t a t o  v a r i e t i e s .  These  g r a p h s  show th e  amount  
o f  u n s a t u r a t e d  f a t t y  a c i d s  p r e s e n t  a s  r e c o r d e d  by the  chromatogram  
and i s  e x p r e s s e d  in  t o t a l  peak a r e a  ( s q u a r e  m.m.)  a t  d i f f e r e n t  days  
a f t e r  h a r v e s t .
E a r l i e r  w o rk ers  ( 8 9 ,  90)  have c o n c l u d e d  t h a t  th e  f i r s t  s t a g e  
i n  t h e  p r o c e s s  o f  wound h e a l i n g  in  p aren ch ym atou s  t i s s u e  i s  t h e
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f o r m a t i o n  o f  a s u b e r i n  b l o c k  from t h e  p r o d u c t s  o f  f a t t y  a c i d s  r e ­
l e a s e d  from t h e  t i s s u e  j u s t  b e lo w  t h e  c u t ;  i n  t h i s  t i s s u e  s t a r c h  
i s  d i s a p p e a r i n g  and f a t t y  a c i d s  a p p e a r i n g .
T h i s  s t u d y  has  r e v e a l e d  t h a t  t h e r e  a r e  b o t h  s a t u r a t e d  and 
u n s a t u r a t e d  f a t t y  a c i d s  p r e s e n t  in  p e r i d e r m  t i s s u e  o f  C e n t e n n i a l ,  
G o ld r u sh  and U n i t  I P o r to  R ico  s w e e t  p o t a t o  v a r i e t i e s .  We know 
t h a t  f a t t y  a c i d s  a r e  r e s p o n s i b l e  f o r  s u b e r i z a t i o n  a n d / o r  wound 
h e a l i n g  o f  wounded t i s s u e ,  bu t  i t  i s  n o t  known w h i c h  s i n g l e  f a t t y  
a c i d  o r  group  o f  f a t t y  a c i d s  a r e  p r i m a r i l y  r e s p o n s i b l e  f o r  s u b e r i ­
z a t i o n ,  wound h e a l i n g ,  o r  b o t h .
From t h e  d a t a  i n  T a b l e s  V I I ,  V I I I  and LX, l a u r i c ,  p a l m i t i c  
and s t e a r i c  a c i d s  w ere  foun d  i n  abundance  from day o f  h a r v e s t  t o  
90 d ays  a f t e r  h a r v e s t  in  a l l  t h r e e  v a r i e t i e s  when s t o r e d  a t  60 d e ­
g r e e s  F. T hese  a c i d s  v a r i e d  i n  amounts  p r e s e n t  t h r o u g h o u t  th e  90 
day s t o r a g e  p e r i o d .  T h is  v a r i a t i o n  i s  b e l i e v e d  to  be c a u s e d  by 
c e r t a i n  o x i d a t i v e  s y s t e m s  u s i n g  t h e s e  s a t u r a t e d  a c i d s  as enzyme  
s u b s t r a t e s  t o  form new compounds.
L i n o l e i c  a c i d  was t h e  o n l y  u n s a t u r a t e d  a c i d  p r e s e n t  t h e  day  
o f  h a r v e s t  i n  t h e  v a r i e t i e s  s t u d i e d .  However,  o l e i c  and l i n o l e n i c  
a c i d s  a p p e a r e d  a t  a l a t e r  d a t e .  L i n o l e i c  a c i d  a p p e a r s  to  be th e  
p r e c u r s o r  o f  b o th  l i n o l e n i c  and o l e i c  a c i d s .  L i n o l e n i c  forms by 
o x i d a t i o n  o f  l i n o l e i c ;  o l e i c ,  by r e d u c t i o n .
From t h i s  s t u d y  i t  was n o t  p o s s i b l e  t o  d e f i n i t e l y  p o s t u l a t e
w hat  r o l e  f a t t y  a c i d s  p er fo rm  i n  s u b e r i z a t i o n ,  wound h e a l i n g  o r  i n  
k e e p i n g  q u a l i t y  o f  t h e  s w e e t  p o t a t o ,  bu t  f u r t h e r  s t u d y  o f  f a t t y  
a c i d s  i n  s w e e t  p o t a t o e s  i s  d e s i r a b l e .
SUMMARY AND CONCLUSIONS
T h is  s t u d y  was made to  d e t e r m i n e  t h e  e f f e c t s  o f  d a t e  o f  
w a s h i n g  a f t e r  h a r v e s t  on k e e p i n g  q u a l i t y  o f  r o o t s  o f  s e v e r a l  s w e e t  
p o t a t o  v a r i e t i e s  s t o r e d  a t  60 d e g r e e s  F. and i n  common s t o r a g e .  
I n c lu d e d  w ere  a n a t o m i c a l  s t u d i e s  t o  d e t e r m i n e  th e  e f f e c t s  o f  r e c u r ­
in g  and n o n - r e c u r i n g  o f  s w e e t  p o t a t o e s  s t o r e d  a t  60 d e g r e e s  F. and 
in  common s t o r a g e  on s u b e r i z a t i o n  and wound p e r i d e r m  f o r m a t i o n  in  
th e  s w e e t  p o t a t o .  A s t u d y  was a l s o  c o n d u c t e d  to  d e t e r m i n e  w h e t h e r  
p e r i d e r m  t i s s u e  in  th e  s w e e t  p o t a t o  i n c r e a s e s  d u r in g  t h e  s t o r a g e  
p e r i o d .  In a d d i t i o n ,  s t u d i e s  w ere  c o n d u c t e d  to  d e t e r m i n e  t h e  f a t t y  
a c i d  c o n t e n t  in  p e r i d e r m  t i s s u e  o f  s w e e t  p o t a t o  r o o t s ,  and i f  p o s ­
s i b l e ,  i d e n t i f y  t h e  a c i d s  r e s p o n s i b l e  f o r  s u b e r i z a t i o n  a n d / o r  wound 
h e a l i n g  i n  th e  s w e e t  p o t a t o .
Sweet p o t a t o  r o o t s  t h a t  w ere  n o t  washed  o r  w ashed;  o n e ,  60 
o r  90 days  a f t e r  h a r v e s t  k e p t  b e s t  and l o s t  l e s s  w e i g h t  when s t o r e d  
a t  60 d e g r e e s  F.  f o r  f o u r  m onths .  R oots  s t o r e d  in  common s t o r a g e  
k e p t  b e s t  when c u r e d  and n o t  w a sh e d .
I t  was a l s o  found  t h a t  r o o t s  n o t  washed  a f t e r  h a r v e s t  had  
t h e  l e a s t  number o f  b r u i s e s .  R o o ts  washed  w i t h i n  t e n  d ays  a f t e r  
h a r v e s t  had a g r e a t e r  number o f  b r u i s e s  th an  t h o s e  w ashed  e i t h e r  
3 0 ,  60 o r  90  days  a f t e r  h a r v e s t .  C o r r e l a t i o n s  i n d i c a t e d  t h a t  r o o t s  
w i t h  f e w e r  b r u i s e s  l o s t  l e s s  w e i g h t  th an  t h o s e  s e v e r e l y  b r u i s e d .
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P er id e r m  t i s s u e  in  r o o t s  o f  L 1 -80  i n c r e a s e d  s i g n i f i c a n t l y  
more i n  t h i c k n e s s  than  any o t h e r  v a r i e t y  in  60 d e g r e e s  F. s t o r a g e .
In r o o t s  o f  t h e  G o ldr u sh  v a r i e t y  p e r i d e r m  t i s s u e  a l s o  i n c r e a s e d  
bu t  n o t  as  much a s  i n  L 1 - 8 0 .  P er id erm  t i s s u e  i n  r o o t s  o f  C e n te n ­
n i a l  and U n i t  I P o r t o  R ico  v a r i e t i e s  d i d  n o t  i n c r e a s e  e i t h e r  in  
60 d e g r e e s  F. o r  in  comnon s t o r a g e .
I n j u r e d  G o ld r u s h  and L 1 -8 0  r o o t s ,  when r e c u r e d  f o r  t e n  
days  u n der  f a v o r a b l e  c o n d i t i o n s  ( 8 2 - 8 4  d e g r e e s  F . , w i t h  a r e l a t i v e  
h u m id i t y  o f  7 0 - 7 5  p e r  c e n t ) , d e v e l o p e d  wound p e r i d e r m  t i s s u e  around  
b r u i s e d  a r e a s .  However,  when b r u i s e d  G oldrush  and L 1-80  r o o t s  were  
n o t  r e c u r e d  b u t  r e p l a c e d  a f t e r  r e w a s h in g  to  e i t h e r  60 d e g r e e s  F.  
s t o r a g e  o r  t o  common s t o r a g e ,  wound p er id e rm  t i s s u e  d id  n o t  d e v e l o p  
n e a r  t h e s e  b r u i s e d  a r e a s .
S a t u r a t e d  and u n s a t u r a t e d  f a t t y  a c i d s  were  found to  be p r e ­
s e n t  i n  p e r i d e r m  t i s s u e  o f  r o o t s  o f  C e n t e n n i a l ,  G o ldrush  and U n i t  I 
P o r to  Rico  v a r i e t i e s .  L a u r ic ,  p a l m i t i c  and s t e a r i c  a c i d s  w e r e  p r e ­
s e n t  in  p e r i d e r m  t i s s u e  t h e  day o f  h a r v e s t  and i n c r e a s e d  d u r in g  s t o r ­
a g e .  L i n o l e i c  a c i d  was t h e  o n l y  u n s a t u r a t e d  a c i d  p r e s e n t  t h e  day o f  
h a r v e s t .  L i n o l e n i c  and o l e i c  a c i d s  a p p ea red  s e v e r a l  days  a f t e r  h a r ­
v e s t .  L i n o l e i c  a p p e a r s  to  be t h e  p r e c u r s o r  o f  b o t h  l i n o l e n i c  and 
o l e i c  a c i d s .  L i n o l e n i c  forms by o x i d a t i o n  o f  l i n o l e i c  and o l e i c  i s  
p ro d u ced  by r e d u c t i o n .  S e v e r a l  compounds b e lo w  t h e  12 carb on  s e r i e s  
w e r e  a l s o  found b u t  w ere  n o t  i d e n t i f i e d .  F u r t h e r  s t u d i e s  r e g a r d i n g  
t h e  r o l e  o f  f a t t y  a c i d s  i n  s u b e r i z a t i o n ,  wound h e a l i n g  and k e e p i n g  
q u a l i t y  o f  t h e  s w e e t  p o t a t o  w ou ld  be m ost  b e n e f i c i a l .
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